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Offices , Union Court, Worksand 


PA 
inchosive, in Gront Britain, 109, to Postel Union, of 
India, Persia, 28s. 10d.-—-Nuw D. Van. Nosrmann, 28, 


PATENTED 


LIQUID SYSTEM OF INSULATION 


‘TELEGRAPH AND TELEPHONE LINES. 


LIGHT MAINS. 


“Sole and Manufacturers in the United 


JOHNSON PHILLIPS, 


ENGINEERS AND ELECTRICIANS, 


& 
af 


Old Broad St., London, E. C. Wharf j Chariton, Kent, | 


TELEGRAPHIC ADDRESS: “JUNO,” LONDON, 
UNITED THLEPHONE EXCHANGE No, 1010, PRIVATE OFFICES TO | 


The and of 

the above System have been proved | 

by a number of Lines in eT. 
use for several 


FULL ‘PARTICULARS ow APPLICATION. 
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and Cotton Covered 


Pa 


Light 
€ 
PR: 
| Cables and Multiple 


| 


‘SILVER MEDAL, INTERNATIONAL ELEOTRIO EXHIBITION, 1889. 


' is ‘International Inventions Exhibition, 1885. GOLD MEDAL tor Machinery, SILVER MEDAL for Cables and Wire, : 
_|  MANUFACTURERS 


MANUFACTURERS 


Wire and Tape of alla 
Suspending, de, 


Ril 
| 
LE 
ta | 


‘Specially Insulated mm 


tit 
a 


| 


| Underground Cables. 


Manufacturers by patent processes of every kind of Insulated 


|. ELECTRIC LIGHT WIRE AND CABLE IN GUTTA-PERCHA, PURE AND VULCANISED RUBBER, 


for or uno, Town Lighting, or General Distelbntion. Only the Highest Conductivity Wire used. . 


SPECIAL ANTI-INDUCTION TELEPHONE CABLES © 
up to 200 wires, from stock or at very short notice. 


| TELEGRAPH CABLES to any size for Overhead, Underground, or  Sabmatine use, 


Glectrical Mire and Gable Makers, 


Street Iron 
WORKS. Salford Electric Wire. Works. 
Springfield Cable Works. 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED i800). 


 RERCTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


‘SUBMARINE MINING APPARATUS, to. CONTRACTORS TO EM. GOVERNMENT, 


Hadresa: “orme LONDON. Telephone Wo. 


PATENT 


Specially manufactured to comply with 
the requirements of the. Board of Trade. 
Adopted by the London Electric Supply Jam 
Corporation and the principal Tension ¢ 
Supply Companies. | 


DRAKE & GORHAM, 


— 


‘oncontrle and Special 
ables for Ships and 


Contractors the Indian andthe Clos, and he principal Telopone and | 


4 
and < 
# 
6 


| 
Gables for the Telephone, | 


| SALFORD, MANCHESTER. | | 


LONDON: 10, HATTON GARDEN, E.C. 


vig 
| 
2°: 
VAT 102 
a 


 Highest Award Paris Hxhibition 1880. daly “ Grand Prix” to any English Blectrica Exhibit. 
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and Prices on application. 


à 


DOCK 
à. | LONDON, E.C. 
at (Late 161, Queen Victoria Street.) 
K an Goods are made at our 
FINE ASBESTOS PAPER, for Dynamos, &c. OrkKs, near London, and are 
PIONEERS OF THE ONEERS OF THE ASBESTOS TRADE. xspestos TUBES & CEMENT, for Electric Light Leads. of the best possible description. | 
Ag AS INT, f ood- «6 
» The ONLY COMPANY wort, troughs for leads, Brand 
in the World owning ASBESTOS MILLBOARD STRIPS, for ditto. Depots Quay Side; 
and working rking Asbestos 47 and 49, South ‘GLASGOW, 


West Howard Street ; CARDIFF, Mount Stuart 
Mines in both ITALY parent SALAMANDER LUBRICANT, for Dynamos, &c. Square; BRISTOL, Provident Buildings, Clare 


and CANADA. PACKING, NON-CONDUCTING COVERING for Bollers,&o. Street; ST. PETERSBURG, Gostinoe Dvor. 


FREDERICK SMI a 


. CALEDONIA WORKS, HALIFAX. 
Gontractors to Der Majesty's Government & Railway Companies 


BEST REFINHD THLEPHONH WIRE. 
PATENT GALVANISED TELEGRAPH WIRE. 


4 100 Ib. COILS, HIGH CONDUCTIVITY. 
À 3 SPECIALITY :—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. | 
COPPER WIRE, hard drawn, high conductivity—long lengths. | COPPER WIRE and TAPE for 


ae Lightning Conductors, &c. | COPPER WIRE, all sizes for covering. STRAND WIRE all , Sines, 
Do | GALVANISED HARD STEEL STRAND for Mechanical Telephones. 
a F. WIGGINS & SONS, VE Eau LONDON, 


MICA MERCHAN vy [Telephone No. 2248. 


Manufacturers of Mica Goods for Philosophical and ALL di. + ut 
CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 


MICA. 
PATENT OFFICE. 


| | Wm. MI. FOXCROFT 
(Successor to the late W. Fomcroft, also F. Lucas), 
| oe À : H. G A R D N E R, Telegraph and Telephone Case Manufacturer, 


FLAT STREET j 166, FLEET STREET, 36, PERCIVAL STREET AND 9, SMITH STREET, 
| LONDON.  CLERKENWELI, LONDON, E.C. 
TENT OFFICE .(Offees-PEROIVAL STREET). 
é à i Messrs. ROBERTSON, BROOMAN & CO. Lock and Block, Single Needle, Bell, Sounder, Perforater, 
t PAMPHLET OF COSTS GRATIS. Photometer, Telephone Cases, Battery Boxes, &e., &e. — 
FORTY-TWO YEARS SPECIAL PRACTICE PRIZE MEDALS, LONDON, 181; PARIS, 1861, si 
WITH INVENTIONS. | 


WROT r RON 
OR STEE 4 
GAS, STEAM WATER, 


BOILER TUBES . 
= AND FITTINGS. 


TUBE- WoRKs.GR EAT. BRIDGE. STAFFORDSHIRE. 


LONDON OFFICE:46, QUEEN VICTORIA Ste 
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 S for ELECTRICAL CONDUCTORS,” PLAIN on GALVANIZED|| | 
>. 


Telegraphic Address 
TELEPHONE No, 174. HENLEY’S WORKS,” LONDON. 


TELEPHONE. | | TELEGRAPH 


HENLEYS TELEGRAPH WORKS 


LIMITED, 
27, MARTIN’S LANE, CANNON. STREET, LONDON, EC. 


HIGH TENSION. 


FOR BOARD TRADE RULES 
FIRE OFFICE REGULATIONS. 


>». 


NORTH WOOLWICH. 
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LOW TENSION. 
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4, VICTORIA MANSIONS, WESTMINSTER. 


Prof. SILVANUS THOMPSON says: — This is the Electrical Engineer’ s Lamp.” 


FACTS: 


The Crompton- Howell Go. Co., Ltd. have erected, or are erecting, 


CENTRAL STATION BATTERY. 


in connection with Central Stations supplying 


300,000 Lames. 


These Batteries act as a reserve for the above, or will run 


50,000 Lames 


ts without machinery. 


QUOTATIONS FREE. 


CROMPTON-HOWELL STORAGE 


COMPAN x LIMITED. 


| | MANSION HOUSE BUILDINGS, LONDON, EC, 


AND 


Works:NEW DOCK, LLANELLY. | | 
d Telegraphic Address : “POROSITY,” LONDON. Telephone 1,663. 3911 


LAMP 
| | | CO & \ | 

| ©° NA 1 d © | 
+ \ ~ 
FOR DIRECT OR ALTERNATING CURRENTS, 
| | 


vi 
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BLAKEY, EMMOTT CO. 


EX AL A 
SOLE MANUFACTURERS UNDER LICENCE 
OF 
FLETCHER’S WATCHMAN’S TELL-TALE 


(As largely used by the L.& N. W. se other Companies), 


THE BLAKEY-EMMOTT DYNAMO. 


WARBURTON AND CROSSLEY'S RELAY. 


EDMONDSON'S CALCULATING MACHINE, 
Silver Medal, Inventions Exhibition. 


E IN G I. AN D. 
MANUFACTURERS OF 
MAGNETO BELLS, SWITCH BOARDS, SWITCHES, 
ANNUNCIATORS, &e., 
BATTERIES OF ALL KINDS. 


pa Needle, Block and Morse Instruments, | 
INSULATED WIRE, 


SEMAPHORE AND LIGHT REPEATERS. 
ELECTRIC BELLS AND INDICATORS. 


J. D. F. ANDREWS & Co., 


41 & 42, PARLIAMENT STREET, LONDON, S.W. 


Complete System of Concentric Wiring 
for Interiors Andrews’s Patent Joints, 
Switches, Fuses and Fittings. Lists and — 
Trade Terms on application. 


EXCELSIOR 


ELECTRO-PLATING DYNAMOS | 


For Nickel and Silver Plating, Brassing, Electro-typing, &c., 
as used by all the principal Platers in London. 


PRICES FROM £6. Numerous Testimonials. 
VATS, ANODES, AND COMPLETE OUTFITS. 


CARL OPPERMANN, 4, Wynatt St, Clerkenwell. 


ARTHUR B. GILL & Co., 
Glectric Light and General Gugineers, 
4, BOMBAY STREET, BERMONDSEY, LONDON, S.E. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically 


"everlasting. No sparking on the actual contact pieces. These switches improve 


with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency, SUPPLIERS OF 
REQUISITES. LIBERAL TRADE TERMS, 


Telephone No. 48382. Telegraphic Address: 


ALL ELECTRICAL 


“TORQUE” 3949 


oarBows. 


H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


Telegraphic Address:—“CARBON BARNSLEY.” 


“ELECTRIC WIRES, | 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 
Dynamo Machines, Electric 4 
Bells, Telephones, Electric fs 
Lighting, &c., &c. 


UNITED ELECTRIC WIRE. Go, | 


14, Clerkenwell Green. London, E.C. 


1730 


ST ANHOPE Co 


MANUFACTURERS OF 


and for export. 


20 BUCKLERSBUR onto 


THOMAS BARRACLOUGH & CO. Ltd, 


: Makers of all the most Improved Machinery for Electric Wire and 
Strand Covering, Lapping, Taping, Braiding, &e., 
ALSO FOR 
STRANDING AND MAKING CABI.E:SS OF EVERY SIZE AND DESCRIPTION. 


Globe Works, Rochdale Road, Manchester. 


1960 


ELECTRIC be 


able and Cheapest on the Market. Prices 
fri m 14s, each, abject to large Trade discount. 


BAUGHAN & CO. 


Manufacturing Clectricians, 
| CHARLBURY. 


CASE WORKS, 


5, PHŒNIX PLACE, 


MANUFACTURERS OF 


L us TELEGRAPH, TELEPHONE, AUTOMATIC 
ie | à 
MAKERS OF 2968 
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coLDpATH Firine wc 
| 
THE SCHANSCHIEFF PORTABLE BATTERY CASES. | 
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CUT-OUTS, CEILING ROSES, 


PORCELAIN OR SLATE. FANCY OR PLAIN. 


WA 
“wo Y 1 


| 


WRITH FOR PRICES. 


WOODHOUSE RAWSON UNITED, LIMITED, 


LONDON, MANCHESTER, BRADFORD & KIDSGROVE. 


Telegrams: “WOODHOUSE, LONDON.” Telephone No. 1978. 
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WALSALL 


“ BOSS” HOLDER. 


New Patent 
CEILING ROSE. 


PRESSEL SWITCH, 
bs, 


Pressing the Button 
alternately Lights and 


Extivguishes a Lamp, or 


group, 


badd 


ELECTRICAL CO, 


\ DNS 
L ELECTRICAL ew, 


if 


| 
| 


‘S}[04 10 £ 0} 
"SOP 


GUARANTEED CORRECT. 
Divided into Tenths. 


THE 


Specially suited for Testing the Conditions of Accumulators. 


IMPROVED, 
LARGER SCALE, . 
NEARLY DEAD BEAT. 


SOLID LEATHER CASES, WITH SLING STRAP, 10s, EXTRA. 


UNDER LICENSE 
FROM THE CO. 


AMMETER, 


4 AMPS. IN TENTHS, 
42s. 


CUT- OUTS, SWITCHES, 


NEW LIST ‘ON APPLICATION. 


= 


ELECTRIC 


Lamp, which is Extinguished 
by a Second Push, 


WZ 4 Polished Brass 45s. per doz 


eZ À | Holder, Shade, and Cord extra 


[October 84, 1890. 


WALSALL. 


WALSALL HOLDER, 


NEW PUSH SWITCH. 
Press Once to Light the | 


: 


according to Specification. 


AL CO. 
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WE A EX A°S 


ARC LIGHT 


ACKNOWLEDGED BY USERS 


SUPERIOR TO ALL OTHERS. 


LARGE STOCK IN LONDON. PRICES AND SAMPLES FROM 


dde HATTON GARDEN, E. fe and VULCAN WORKS, ISLINGTON, N., LONDON. 


# AUSTIN’S 


Specially constructed for practical working. First-class workmanship and 
materials. Electrically and mechanically perfect. For Lighting, 
Plating, Transmission of Power, &c., &c. . 


| Size, No. 1. Wo.2 No.3 No.5,  No.6 
Output in Watts- - 50 100 200 400 700 1,000 
Per Cent. Efficiency 75 78 60 684. 868. 92 


LONDON AGENTS: 


‘Messrs. PATERSON & COOPER, Pownall DALSTON, 


PRICE LIST AND PARTICULARS ON APPLICATION. | 


‘AUST SITTIN. Florence Electrical Wis, ARMLEY, LEEDS... 


THE GENERAL ELECTRIC 


POWER 
TRACTION 


Malden Works, Kentish Town, LONDON, N.W.; and at 35, NEW BROAD ‘STREET, E.C. 


DYNAMOS & MOTORS 


For ELECTRIC LIGHTING and POWER WORK. 
ELECTRO DEPOSITION OF METALS. 


ELECTRIC LAUNCHES 


On the Thames for SALE or HIRE. Terms on pps 
at Platts Eyot, Hampton. 


= 


COMPANY, LIMITED. 


Lines equipped under the Immisch, ‘Sprague, Julien, and 
other Patents. 


The North Metropolitan Tramway Co.'s line, Barking Road, | ~ 
now run by Electric Cars of this Company. 


ESTIMATES AND FULL PARTICULARS on APPLICATION. 3867 
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Rods, Sheets, &c., Bearings, Bushes, 
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BEST wi RE 


TELEPHONE TELEGRAPH LINES, 


PHOSPHOR 
CASTINGS, 

Phosphor Bronze 
for Springs, Ropes, Screws, Wire of Great Tensile Strength 
and High Conductivity for Telephone 
and other wearing parts 


of Machinery 
THE PHOSPHOR BRONZE C0, 


LIMITED, 


87, Sumner Street, Southwark, London, S.E. 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS. AND INFRINGEMENTS OF OUR — RIGHTS. 


ASPINALL’S ENAMEL, 


COPY OF LETTER JUST RECEIVED AT NEW CROSS. 
A LEADING AND WELL-KNOWN ELECTRICIAN WRITES: 


_ “Having used your ENAMEL considerably for various purposes, I find that it has GOOD INSULATING 
PROPERTIES FOR ELECTRICAL WORK, being much better than the usual — Compounds in use, 
which do not give such an } appearance or finish as your ENAMEL,” 


SOLD EVERYWHERE, in Tins: or Post Free, qi 11s. Gd, and 33.; for BATHS, TR As. [TR an 1d 3s, 6d. from Works, LONDON, SE. 
REJECT WORTHLESS IMITATIONS. 


INSULATOR. 


Why go on using closed iron Coats: 


circuits when a 


| 
- Er 5 5 0. 200 | 8 20 0 0 

| 2 | 4 4 0 0 0 

Costs half, and has a fifth of | 414218 750 | 55 0 0 | 
Neo the waste of power? | | | 


SYeron. 


ese | — 
: Sizes under 2 H.P. by the dozen only. See a 
SWIN BU RNE & Co '  . The two-lighter is a specialty f.r street ea 
") lighting, price with case and brackets complete 


Broom Hall Works, $3 he , saving more than its cost in secondary | 


| TEDDINGTON, ENGLAND. Above 400 lights not stocked. 


Len a? = 
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| 
| joa 
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| PEN | | 
| 0 Electrical purposes. 
© & 
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| on | 
| à 
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 DORMAN & SMITH, 
ELECTRICAL ENCINEERS, 
wi | ufacturers to | 


ST. 


NDE x ro 


The names of Advertisers, whose announcements are ordered for a series, are 
entered under any one Heading in Index charge 
but if repeated under other headings, Gal. per week is charged for sad additional Fagg re 


Accumulators. pace | Electrical En 
gineers, dee.—Cont. PAGE 
Grompton-Howell Elec. Storage Co. 5 | Holroyd Smith  … wp. 7 | Manufacturing Electricians.—Cont. 
J. Stiff & Sons (Boxes only) ,,e a Tina & Co. eee eee eee 10 Poole & White eve eee Sup. 17 
Are Lamps.—J. H. Holmes& Co. Sup. 11 Price, Talbob&Co. 
Johnson & Phiilive up. - Westinghouse Sup. 20 Mfg. Co. Sup. 2 
Whi 
eee Sup. 10 | .P. Co. Sup. Mica. P e ove eee eee Bup. 16 
eatley Kirk, Price & Goulty Sup. 11 Chamberlain... 6 Gtilcher Electric Light & P. Co. 15 
lobe White. : 17 Pole Finding Paper.—0, Berend &Co. 14 
Battery Jars.—J. Bourne & Bon … 15 Woodhouse & Rawson United 7-4 18 | °° | 
J. à Electric Light & Phillips (Wood and Iron). 
0016 ite eee Su 17 Farada n eee 12 
Belting.— Webb & Son … Genl. Elec.Co., Ld. (G. Binswanger.) Sup. 10 Gent He. Co, 
& Co... Rashleigh Phipps & Dawson 12 Taylor, Tanniclif & Co. 
Poole & White Sup. 17 | Po 
Books. Berl Walsall Electrical Co. … ... 8 
Die, D Son . 7 Woodhouse & Bawson 7 & 13 Hall & Co... Sup. 16 
Cabinet Mork.—Eclipee Works … 6 | “mSines for Flectrio Light. 
W M Foret W. H. Bailey&Co. .. 18 | Schools and Classes. 
Castings.—J & & J. " Hughes ees Browett, Lindley & Co. ... Sup. 3 | School of Telegraphy … ... 
Phosphor Bro Charlesworth, Hall & Co. . Sup. 16 | Screws.—Davis & 
Chemic —G. avey, axman 0. eee eee 12 A. Stokes & Co. ‘eee ose 16 
~ Greenwood and Batley ... Switches. 
Charlesworth, Hall & Sup. Elec. Co., Ld (G. Binswanger.) Sup. 10 
. Gülcher Electric Light & P. Co. 15 Robey & 17 
Stockport Gas Engine ... Sup. 9 |  Walsall Electrical Go... 
Ge & Woodhouse & Rawson United 7 & 13 
14 Buller, Jobson & Co. .., Sup. 1 
C. A. Parsons & Co... Sup. 8 | Fuel Économisers.—E. ons Johnson & Phil 
J. & W. Roper Green & Son Telegraph Mfg. coe Sup. 2 
Stanle & Davies 15 à nl Co. La Biusw ) Sup 10 Telephones. —Baughan & Co. eee 6 
J. G. Statter & Co. a wise har 1. Const. & M. Co. Sup. 8 
ns ee ee0e | 9 
Electrical Engineers and Woodhouse & Rawson United & 13 Selig: 6 
G. P.& Tel Wks.Co. 24 | Tarbines.—F.Nell 
Andrews & Preece...  .… Sup. 7 | D. Moseley & Sons … 16 | Wire (covered). Sees 
Appleton, Burbey & Williamson ne. 18 | Insulators, &c.—Bourne & Son io: Fowler-Waring Cables Co. Sup. 19 
Blakey, Emmott & Co.,Ltd. … 6 Poole & White Sup. 17 W. T. Glover & Co. wo 2 
R. Bolton & Co. «.. Works Co. … 4 
Callender’s Bitumen Tel. te CN ae Telegraph Mfe. Co. ae. 2 London Electric Wire Oo. Sup. 1 
Charlesworth, Hall & Co. Sup. 16 | Lubricants.—W. H. Willcox & Co. 28 | 
Co. Sup. 20 Steel.—G. P. Wall .. : Teleg hM 
nafacturing Electricians. United Wire Co. 6 
General Elec. P. & Traction Co... 9 
W. T. Goolden & Co.  … Sup. 13 Doresan & Smith .. .. .. 11 | Wire (unoovered). —Davisé Timmins 22 
India-rubber & Telegraph Works C Co.24 Elliott Bros. Ramsden, Camm & Co. 15 
Johnson & Phillips 1 Fowler, Lancaster & Co. ...  .… F. Smith & Co. … … w 8 
Rashleigh Phipps & Dawson ... 12 Hartmann & Braun ... Sup. 19 | Wood Casings.— na 
& Co. cos  Bup. < Co. Sup. 7 . Binswanger.) Sup. 10 
TOB. eee ees 1 i am A vus eee 4 17 
co eee 5 alder eee eee 1gers ros 
Sharp & Kent is on J. Orme & Co. i dés Woodhouse & Rawson United 7 & 13 


BOOK ADVERTISEMENTS APPEAR ON Page 14 OF SUPPLEMENT. 
MISCELLANEOUS ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, ¥c., &e., appear on Sup. 11 (middle af paper.) 


mi 
il} J, À = | 
+ all the principal Contractors. | | | 
| / dl MANCHESTER, | 
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SON’S 
ELECTRIC LIGHT FITTINGS. 


Edinburgh Exhibition—stau No. 87. 


INTERLOCKING THE LOCK AND BLOCK. 


Board of Trad combining the “Lock” and connection between the Tel Instru- 
aents Levers, to dent ndent workings his great improvement, together wi Train Action, has reiiably 

CENSURE Messrs, SAXBY & F tinder protection of various Patents granted or assigned to them, For 
Particulars, Plans, and 


SAXBY & FARMER, Railway Signal Contractors Oanterbury Road, KILBURN, LONDON, N.W. 
Manufacturers of Ratlway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, | 1443 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 3 


Devote special attention to 
STFKAM AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 
: Telegraph Address:— | | 


PAXMAN, COLCHESTER.” 


mo ,2 
tal High Pres are Conpled Com 1 Compound 
© we Engine. 12 
Sam PARIS EXHIBITION, 1889. 
| Patent Semt-fixed a Com und Engine £ S , 1889 
yr Catalogues, Price Lists, and full par- two Gold Medals ans Ons Medel 
most reliable in the market. SEPT EE Ê% eulars Post Freeon application to ÉFERÈEEE for their Steam Engines and Boilers. 


DAVEY, PAXMAN & CO. Engineers, COLCHESTER. 
LonDon Orricz: 189, QUEEN VICTORIA STREET, E.C. 


THE BRUSH ENGINEERING 


LIMITED, 
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THE LANE-FOX PATENTS. 


IN our present issue we print a somewhat lengthy 
letter from Mr. St. George Lane-Fox ; but we fail 
to see that he has answered the various points that 
we raised. We think that he passes too lightly over 
the demonstrations and work of others previous to 
1878, the date of his first patent, and although these 
experiments may have been mainly with lamps made 
of platinum wire or strip, yet that would not alter the 
principle of running such lamps in parallel or series, 
as might be desired, there being no invention in the 
arrangement. For such modifications would have 
occurred to anyone who was studying the. subject ; 
and as two horses might be driven either abreast or in 
tandem, so lamps might be connected up either in 
series or in parallel arc. Long before Mr. Lane-Fox 
commenced his researches, it was a common practice to 
connect up primary batteries in series for tension, and 
in parallel arc for quantity, and therefore the principle 
of such arrangements were well-known to electricians. 
Prof. Moses G. Farmer, in discussing his experiments at 
Salem, Mass., in 1859, remarks :— 

“ If a wire of pure platinum 5 inches long and y},th 
of an inch in diameter be traversed by a current of 


electricity, somewhat more than five and less than six 


vebers in strength, it can be maintained at a tem- 


perature quite near to the point of fusion, and while 


in this condition it will, in the common atmosphere, 
emit something more than three candle lights, and just 
below the melting point, the light will be between four 
and five candle lights. : 

“ Now, if 100 such wires be put in series in a cir- 
cuit, the sum of this resistance would be 125 ohms, and 
it would require a difference of potential equal to 
125 x 54 = 6874 volts to maintain this strength of cur- 
rent of 5} vebers, and we should get in the aggregate 
900 or more candle lights.” 

Mr, Lane-Fox may object that this only refers to the 
running of lamps in series, and the maintenance of 
current for that purpose. But mark what follows :— 


_ “If, further, we should arrange 10 such circuits 
in. multiple arc, having 100 lights in each of the 10 
branches, we should find the joint resistance of this 
part of the circuit reduced to 12} ohms; but it would 
now require a current of 55 vebers’ strength to keep 
the lamps all shining and the difference of potential 
required to maintain the 1,000 lights, each from three 
to five candles, would still be 687; volts; but we 
should now have 5,000 candle lights instead of 500.” 

Therefore, it is quite evident. that the laws which 
govern the running of incandescent lamps in parallel 
were clearly recognised many years before the advent 
of Mr. Lane-Fox. 

With regard to the nee claim for which Mr. bes: 


Fox says he is now endeavouring to obtain recognition | 


(viz., for a system of combining incandescent lamp 
distribution in multiple arc at a constant potential, with 
secondary batteries as reservoirs of electrical energy) ; 


if this patent entitles him to the combination with a 


reservoir, why is he not entitied to the ranning with- 


out a reservoir? This would mean that any mode of 


running two or more lamps in parallel, whether from 
dynamos, accumulators, or thermopiles, would be in- 
cluded in his system. On the other hand, it would 
seem that the addition of the battery was the invention 
that Mr. Lane-Fox claims, and therefore he might as 
well claim the discharge from the battery as distinct 
from the dynamo. As, however, he does not go into 
details, and ignores the work of earlier pioneers, we 
can hardly call his methods discoveries or inventions, 
as they were simply the obvious arrangement of parts, 
the parts themselves being the patentable matter, and 
not their re-arrangement. 

:. One thing, however, is quite clear: secondary bat- 
teries can still be used without infringing Mr. St. 


George Lane-Fox’s claim if employed for discharging — 


when disconnected with an operating dynamo. On this 
point some doubt has been expressed, but we have it 
from the inventor himself that it is only when used 


simultaneously with a dynamo that he makes any | 


demur, for it is well known that Werdermann con- 
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nected his lamps up in parallel arc, the potential being 
constant, or as nearly so as was possible with the 
machine employed to generate the current. 

With regard to the Brush Company, they would 
naturally have no interest in contesting the validity of 
Mr. Lane-Fox’s patents while they held them; and 
when they were relinquished the Brush Company 
retained the right of working under them, so that any 


_ license granted under those circumstances would only 


be a matter of form, and could not be construed as a 
surrender to Mr. Lane-Fox’s claims. 

Why should Sir David Salomons be quoted? He 
simply shows that primary batteries, as usually made, 
have so high an internal resistance that any alteration 
in the work they are doing causes a variation of their 
potential. With a very large battery, however, the in- 
ternal resistance would be small in proportion, so that 


. less variation would be apparent. But the term “con- 


stant potential ” is only a comparative one, and, should 
the work the battery is doing be out of proportion to its 
size, the potential would again be irregular, as in a pri- 
mary battery. Thus it is wholly a question of propor- 


tioning batteries to their work, whether they be 


primary or secondary. | 

= We have every desire to set the views of the con- 
tending parties clearly and fairly before our readers, 
and for this purpose we feel ourselves justified in 
asking Mr. Lane-Fox for a further explanation and a 
reply to our remarks of last week. 


FOR ELMORE SHAREHOLDERS. 


IN bringing our articles on the Elmore Companies to a 


conclusion, we may remind our readers that we were 
somewhat sceptical when the first companies were 


issued, but it was hardly possible to foresee the later 


developments. Company following company naturally 
aroused our suspicions, and we protested, as we were 
bound to do. The results of our enquiries on the 
various points are before our readers, and speak for 
themselves, so that we need not say whether we con- 
sider our suspicions to have been confirmed or not. 

We know that the promoting instinct is prone to 
follow up an initial success with ventures of the same 
kind, and the success of the first company was a temp- 
tation to repeat the operation which. could not, appa- 
rently, be resisted. The issue of the Austro-Hungarian 
prospectus has been the last, and though there is little 
room for doubt that there were more to follow, it is 
satisfactory to know that no other has since been 
issued. We have no exaggerated idea of our con- 
tribution to this result. We do not anticipate that 
our electrical friends are amongst those who would 


rush in for Elmore shares, and the general public 


do not read technical papers, or seek in them infor- 
mation upon topics which come within their pro- 
vince. All the same, we have felt it to be our duty to 
speak out for the benefit of any investor whom per- 


chance our words might reach, and for the credit of 
the electrical profession. 

We have spoken out, and having done so we will say 
nothing more of the past, but deal with the present and 
the future. | 

To the shareholders of the subsidiary companies we 
venture to repeat the advice which we gave before. 
Keep the money you have in hand, and don’t proceed 
with the work set out for you until the parent com- 
pany has shown that there is a commercial success in 
the Elmore process. There is nothing unreasonable in 
this. All that will be lost is time, and that can be 
made up with the good start which the experience of 
the parent company will give you. There is no reason 


_to suppose that France and Austria are so hungering. 


for Elmore copper that by a few months’ delay a market 
may be lost never to be regained. Energy, enthusiasm 
and enterprise are very wellintheir way but we recom- 
mend a strong infusion of caution as well. 

To the shareholders of all the companies we would 
say : Remember that it is not an unusual thing for a com- 
pany to embark in an enterprise with which it is found 
undesirable to proceed, and thereupon to take up some- 
thing else. Articles of association are wide enough to 
permit very varied occupation for the employment of 


the capital subscribed. Sometimes this diversion leads 


to success, but too often it means that, however little 
the directors know of the business for which the com- 
pany was originally formed, they know less about the 
second string, with the result that disaster comes at 
last. 


‘To the parent company, we would say: You have 


received valuable consideration for the rights with 


which you have parted, and it is your duty to carry the 
process to a successful conclusion if you can, but not 
necessarily to throw good money after bad if your ex- 
pectations of a Golconda show unmistakeable signs of 
being misplaced. | | 

Inventors are expected to be sanguine, but to the 
promoters more than the usual responsibility attaches, 
on account of their well-known connection with the 
electrical business, and the pledges which they have 
given that their thorough examination of the system 
had satisfied them of its value. 

Of the process itself we have written with the best 
information at our disposal, and, in considering 
that information, have used our best judgment. 
We shall, if proved to be wrong, cheerfully with- 


draw any unkind things we may have said about it. 


But successful or not successful, we shall not alter our 
opinion of the unwisdom of floating a series of com- 
panies and paying away large sums of money for an 
undeveloped and comparatively unprotected process 
whatever its problematical prospects. 

To electricians the electro-deposition of copper on a 
large scale is in itself a matter of considerable interest. 
To a number of subscribers understanding the risk 
they run and being prepared for either success or. 
failure, and the inventor depending on results for his 


.remuneration, it would have been a legitimate enter- 


prise ; we could then have encouraged it and watched 
with interest the results attained, 
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WE mentioned in a former number 
The Labour 
Question. 


correspondence compelled us to deny 
admission to our columns of a letter signed “S. T. E.,” 
purporting to be a reply to our article of October 10th, 
on the labour question. But so that “S. T. E.” may 
not be under the apprehension that the waste paper 
basket has been the destination of his letter, we will 
devote a few words to a brief review of the contents of 
his communication. In the course of a somewhat 
rambling series of assertions and contradictions, 
making it uncertain whether “8. T. E.” upholds the 
conduct of the unionist or appeals on behalf of the work- 
ing man in general, our correspondent upbraids us with 
having employed the epithets “bully,” “sneak,” and 
“perverter of the truth,” as being descriptive of the 
general characteristics of the unionist. 
refer ‘ S. T, E.” to the history, as recorded in the police 
courts and hospitals, of every strike which has taken 
place, and would then ask him if the conduct of 
unionists and the treatment of non-unionists, do not 
emphatically bear out the justice of our language. Our 
correspondent in the all engrossing desire to support 
the cause of those with whom he sympathises, lends his 
own voice to swell the war-whoop of “ capital versus 
labour,” and indulging in a diatribe against capitalists, 
so heats his fancy, that he entirely misses the whole 
point and intent of our article, which certainly did not 
make the question one of class versus class, an issue 
which “$S. T. E.” would apparently provoke. ‘“ S.T. E.” 
censures our expression of opinion as being “ unavail- 
ing and harmful,” “as it is generally false.” He does 
not, however, attempt to support this contention by 
either argument or evidence, but pretends to find, in 
the action of employers to maintain the rights of free 
labour, an evidence of the tyranny of capital over 


labour, and a palliation of ill-advised and ill-directed 


proceedings. From the general tone of the communi- 
cation we should guess the author to be a well-mean- 
ing, but very young, enthusiast. Some further study of 
the subject may, however, show him that indiscrimi- 
nate strikes must result not only in a loss to the em- 
ployer, but eventually in much graver consequences to 
the workman ; and he may learn that the attempt to 
coerce either capital or labour, must end in disaster to 
all classes of the community. 


THE rapidity with which news is 
| now-a-days diffused is marvellous, 
and in no less degree have we cause to wonder at the 
extraordinary fertility of invention evidenced in the 
contents of the daily journals. It is a common enough 
event to read very exact particulars of occurrences, 


Bahamas Cables. 


when the persons who are presumably most interested, 


are entirely ignorant of their having taken place. We 
extract the following from the Evening News and 
Post :— That so important a colony as the Bahamas 
should be unconnected by cable with the rest of the 
world is a singular fact. Quite recently the neigh- 
bouring colony of Bermuda has obtained a cable, but 
at the almost prohibitive tariff of 4s. 2d. per word. 
Better things have been done for the Bahamas, as we 
understand on good authority that the India-rubber 
and Telegraph Works Company of. Silvertown, are 
about to lay a cable from Jebrida to Nassau Bahamas, 
at the cost of £25,000, and that the money for this cable 
is being provided by the colony. The charge per word 
for England will be 2s. per word, with a half extra for 
official telegrams and a reduction for press news. The 


rate to America will be 6d. per word. The cable will 
be ready for use by the spring.” 


that our rules respecting anonymous 


We would 


trodes of a Microphone Transmitter.” 


A Quiet Rubber. x 
‘ Perplexed,” sends us some circulars 


descriptive of the Bellhonse Patent Anti-Rheumatie 


: Towel. The peculiarity of the towel is, that it is made 


from a fibre which generates electricity, but, unlike 
other known fibres, which absorb what they produce, 
that of “the anti-rheumatic towel, having a negative 
power, compels the body to absorb the electricity it 
generates from the part on whieh it operates.” That a 
good rubbing with a friction towel is invaluable as a 


specific for rheumatic complaints is undoubted, but 


why the virtues of this particular toilet appliance 
should be attributed to a negative electrical power in the 
fibre we do not quite comprehend. Though the elec- 
trical explanation is utter rubbish and results either 
from ignorance, or intention to foist on the public by 
investing it with fictitious attributes an everyday 
appliance, it is quite possible that the rheumatic victim 
may be induced to rub harder with this towel inspired 
by the desire to see sparks or feel an electrical glow, 
whatever that may be. This would amply account for 
its efficacy and also throw light on the testimonials 
written in its favour by men of position and un- 
doubted integrity. Imagination has much to do with 
these things ; the old towel is played out and it offers 
but small inducement to rub ; but make a man believe 
he is a sort of animated frictional machine and the in- 
fluence is at once apparent, It acts like a charm and 
he rubs with tenfold vigour. Truly electricity is a 
name for both ignorant and enlightened to conjare by. 


THE recent report by Sir C. G, 
Stokes, Lord Rayleigh, and Sir W. 
Thomson on the subject of lighthouse 
illuminants seems to be somewhat contradictory to 
opinions which have been previcusly expressed by 
other observers as regards the efficiency of the elec- 


tric light. It has been stated that, although in clear 
weather the electric light is far superior to gas or oil, 
yet in fog and haze it has but very little penetrating 


Lighthouse 
Hiluminants. 


power, and that in such cases the glare of the large | 


mass of flame from oil or gas can be seen when the 
electric light has wholly disappeared: The report in 
question, however, states that when the electric light 


has been deprived in great measure of the highly re- | 


frangible rays, in which it so much abounds, by passing 
through a sufficient length of haze, in its further pro- 
gress it is not more cut down than the light from gas 


A CORRESPONDENT, who signs himself 


or oil, and the initial intensity isso great, that itetill re- | 


tains its superiority. Accordingly, the signatories to the 
report, in their conclusions, state that the experiments 
establish the superior power of the electric light as 
exhibited at the South Foreland under all conditions 
of weather, &c. ' 


THE exact action of the microphone 
has never been really satisfactorily ex- 
plained, although theories and experiments innu- 
merable were for several years in succession brought 


The Microphone. ~ 


forward to solve the mystery of its phenomena. Of | 


late years little or nothing has been done in the matter, 
the all-absorbing interest in the electric light and its 


allied industries having diverted the stream of experi- | 


mental and theoretical work. In a recent paper read 


before the American Academy of Arts, Prof. Charles R. | 


Cross gives the results of experiments he has made re- 
lative to the “ Extent of the Excursion of the Elec- 
The method 
adopted for the researches was a stroboscopic one, a 
microscope magnifying up to 940 diameters being used. 
The greatest movement observed, consistent with good 
quality tones being obtained, was 40 x 10-*. Interest- 
ing as the paper is, it still leaves us in the dark as to 
the way in which the movement of the electrodes causes 
a resistance variation. 
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ON THE. EXTENT OF THE EXCURSION OF 
THE ELECTRODES OF A MICROPHONE 
TRANSMITTER.* 


By CHARLES RB. CROSS, Thayer Professor of Physics. 


THE character and extent of the motions of the elec- 
trodes of a microphone transmitter, when actuated by 
sound waves of different degrees of intensity, is a sub- 
ject in telephony of by no means slight importance, but 
to which very little study has been given. The present 


paper describes the results of some observations relating 
to this subject, which have been made at various times 


during the past two years. 
Several years ago an attempt was made by Mr. W. W. 


Jacques and the writer to gain some knowledge as to 
the amplitude of the vibrations of the hammer elec- 


trode of a microphone, by observing it with a micro- 
scope while in operation, and noting the extent of the 
blurred portion of the image. The results, though 
giving all that could be expected from so crude a 
method were not very satisfactory so far as definite 
measurement was concerned. 

It afterwards occurred to the writer that the matter 
might be studied more completely by the use of the 
stroboscopic method, and an arrangement of apparatus 


was adopted by which the motions of the electrodes | 


could readily be observed. 


This was done in the following manner. The micro- 


phone to be studied was placed in the field of a micro- . 


scope, whose line of collimation was horizontal. Behind 
the microphone, at a suitable distance, was placed a 


Helmholtz mercury interrupter, with a tuning fork © 


making 128 vibrations per second. The extra current due 
to the electromagnets of the interrupter was quite large, 


-so that a brilliant spark was obtained at each rupture of 


the circuit, as the platinum style of the interrupter 
left the mercury. The interrupter being properly 


placed, and the light of the spark concentrated by a 


lens, quite a bright field was obtained, against which 
the electrodes were seen projected, as silhouettes. The 
light, though intermittent, of course seemed continuous, 
since the sparks were so numerous. When good 
definition was obtained, the microphone was set in 
operation, usually by means of an organ pipe 
placed at a convenient and variable distance, and in 
The pipe was blown 
by a constant blast, and great uniformity of inten- 
sity in the sound was secured. An open OC, organ pipe 


making approximately 256 double vibrations per second 
was commonly used, its pitch being variable to a mode- | 
‘rate extent by shading the mouth or the opening at the 


So long as the pipe was an exact octave in pitch 


above the interrupting fork, the electrodes of the micro- | 


phone as seen with the microscope appeared to be at 
rest; but if the interval was slightly disturbed, the 
stroboscopic effect was observed, and the electrodes 
seemed to move slowly through their complete course. 
The rate of this apparent vibration was of course 
dependent upon the deviation of the pipe from exact- 
ness in its interval with the fork, and could be varied 


at will within quite wide limits. _ 


The extent of the motion of the electrodes could be 
determined by observing the grains of dust which 
adhered to them, or some definitely marked roughness 
on their surface. Measurements were made by means 
of a spider-line micrometer, the wires of which were 
placed at a convenient distance apart, and the amplitude 
of the motions of the selected points of reference on 
the microphone was determined by estimating the rela- 
tion of their apparent motion to the distance separating 
the wires of the micrometer. This last distance was 
frequently varied to diminish the liability to error from 
a possible bias of the observer towards an agreement 
with earlier results. | 

In the experiments described in the present paper, 


* Read at a meeting of the American Academy of Arts and 
Sciencies, April 9th, 1890. From the T'echnological Quarterly. 


worked: in company with Mr. 


with my own. 


the electrodes were generally so adjusted that the 
motion of the anvil electrode was too small to be ob- 
served. Under these circumstances the observed motion 
of the hammer electrode, as measured by the micro- | 
meter, was the motion of this relatively to the anvil 
electrode, which is of course the quantity to be deter- 


mined, rather than the actual excursion of the hammer 


electrode. 

The microphone was placed in circuit with a battery 
and the primary of an induction coil, whose secondary 
contained a receiving telephone. With this arrange- 
ment the effect on the ear of the electrical variations 
due to the various values of the excursions of the elec- 
trodes could readily be observed. In many cases a 
second observer was stationed at the receiving tele- 
phone, which was then placed in a separate room. 

Magnifying powers were used of from 50 to 1,000 
diameters. With the higher powers the use of an 
objective of short focal length was difficult on account : 
of the small working distance, so that, although even © 
as short a focus as _,th in. was sometimes employed, 
it was found much preferable to obtain the needed 
magnifieation by the use of short focus eye pieces. 

The brilliancy of the electric spark was amply suffi- 
cient for illumination of the field, even with the 
highest magnification employed; a fact which calls 
attention vividly to the enormous “ instantaneous in- 
tensity ” (so to call it) of that light. Considering the 
excessively brief duration of the spark and the very 
small quantity of matter illuminated, it seems unques- 
tionable that the intrinsic brilliancy is far greater than 
that of the electric arc, a view fully supported by the 
results of spectroscopic study. 

Various forms of microphone were observed, but the 
general features characterising the actions studied were 
common to them all. As the intensity of the sound 
acting on the microphone was increased by approaching 
the organ pipe to the diaphragm, the motion of the 


hammer electrode, at first absolutely invisible, was seen 


gradually to increase, until, when the intensity was 
very great, the motion was excessive, the anvil elec- 
trode being violently pushed aside, and the hammer 


_ leaving it on its return motion, so that the circuit was 


broken at every vibration. At the same time bright 
sparks were seen between the electrodes. To the ear 
the simultaneous acoustic changes in the sound trans- | 


mitted were very striking. The sound of the pipe was 


distinctly audible, and its quality clear, with motions 


of the hammer electrode far too slight to be observable. 


As the sound actuating the telephone became louder, 
and the excursion of the electrode became visible, the 
quality continued good, the sound transmitted growing 
louder ; and then, as the excursion increased further, 
the quality gradually changed, shrill false notes made 
their appearance, and the sound began to grow harsher, 
until finally, when breaks appeared in the current, the 
sound was excessively harsh, and entirely devoid of 
musical quality. Long before this, however, the cha- 
racteristic quality of the organ pipe disappeared. 

The following tables will illustrate the results 
obtained. In making many of the measurements I 
W. W. Jacques, 
whose observations were always in substantial accord 
A large number of observations 
have, also been made, under my direction, by Messrs. 
A. W. Jones and F. L. Dame, students in the laboratory, 
whose work has been performed with conscientious- 
ness and accuracy. 

The microphone used in most of the experiments 
was one in which the anvil electrode was a “ pendu- 
lum electrode,” suspended by a vertical rod, hinged at 
the top, and so weighted as to give to it a proper mass. 
The desired normal pressure could be obtained by 
sliding the point of suspension laterally so as slightly 
to incline the supporting rod, and further, by adding a 
weight so as to exert a proper leverage, if this was 
desired. The hammer electrode was pointed and 
carried by the diaphragm, which was of mica. The 


‘sounding pipe was gradually removed from or ap- 


proached toward the microphone. Care was in all cases 
taken to keep the wind pressure constant. A single 
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Leclanché cell though in a few TABLE VI. 
cases a Grénet cell was employed. ; 

In the various tables, the excursions of the electrodes  PUECTROPES» Cannon, Pratinum.—-Magnification, 700 diameters. 
are in all cases given in fractions of an inch. In desig- ai ae Character of Sound. 
nating the material of the electrodes, that of the anvil pitel dist 
is stated first. 10-6 Smooth, with high overtones. 


Tables I. to III. show the results obtained when both 
electrodes were of carbon; Tables IV. and V., when 
the anvil electrode was of carbon, the hammer of 
platinum. Tables VI. to VIII. contain results of obser- 
vations made with a modified form of transmitter, in 
which the anvil electrode was also somewhat heavier 
than in the earlier experiments. 


TABLE I. 


ELECTRODES, CARBON, CARBON.—Magnification, 50 diameters. 


Excursion. Character of Sound. 


1000 x 10-* to 700 x 10-* Constant breaking and sparks. Elec- 
trodes visibly separating. | 


600 x 10-6 Constant sparking. Electrodes occa- 
| sionally seen to separate. 

200 x 10-6 Occasional breaks and sparks. 

200 x 10-6 Scratchy sound, no sparks. 


-No visible motion. Sound clear and smooth. 


| TABLE II. | 
ELECTRODES, CARBON, CARBON.—Magnification, 50 diameters. 


Excursion. Character of Sound. 


1000 x 106 to 609 x 106 Constant sparks; electrodes sepa- 


rating. 
300 x 10-56 to 200 x 10-* Harsh; occasional breaks and sparks. 
150 x 10-6 Scratchy. 
No visible motion. Clear and smooth. 


Whenever the excursion of the hammer was greater 
wart 100 x 10-* the sound was very scratchy and 
arsh. ‘ 


| TABLE III. 
ELecTRopes, CARBON, CARBON.—M agnification 160 diameters. 


Excursion, Character of Sound, 
350 x 10-56 to 300 x 10-6 Loud, noisy, harsh. 

250 x 10-6 to 200 x 10-* Very scratchy. 

_120 x 10-* to 80 x 10 6. Scratchy, but less than before. 
150 x 10-6 to 100 x 19-* Scratchy, but with high overtones. 


At the lowest amplitude given in Table III. the 
quality of the sound of the pipe was first heard, but a 


still less amplitude was necessary for its satisfactory - 


reproduction. 
TABLE IV. 3 
ELECTRODES, CARBON, PLATINUM.—Magnification, 160 diameters. 
Excursion, Character of Sound. 

250 x 10-6 Constant sparks and breaks. | 
120 x 10-4 Scratchy ; occasional sparks and breaks. 

70 x 10-6 | Raspy. 

50 x 10-6 Quality distinct, but high squealing over- 

tones present. 
20 x 10-6 Quality better ; fewer high overtones. 


Less than 20 x 10-* Quality better; some high overtones still 
audible. 


The pipe had to be carried twice as far away from — 
the transmitter as in last measurement, to a distance of | 


18 inches, before the quality became really excellent. 


TABLE V. 


ELECTRODES, CARBON, PLATINUM.—Magnification, 150 diameters. 


Excursion. Character of Sound. 

120 x 10-* Very scratchy ; occasional sparks. 

60 x 10-6  Squealing, high overtones. 

40 x 10-6 Fair quality ; high overtones prominent. 
<20 x 106 Good quality ; a little rough. 
400 x 10 Constant breaking. 

60. x 10-6 Very raspy. 

40 x 10-6 High overtones strong. 

20 x 10-6 Quality good. 


Quality good ; come high overtones. 
Good quality. 


1U-6 | Smooth, with high overtones. 
10-56 to 40 x 10-6 High overtones prominent. 
10-6 Harsh and rough. 
TABLE VII, 
ELECTRODES, CARBON, PLaTINUM.—Magnijication, 940 diameters. 
Excursion. Character of Sound, 
1,000 x 10-6 to 800 x 10-6 Scratchy, with breaks. 
100 x 10-4 Rough, with high overtones. 
80 x 10-6 Wheezy, with high overtones. 
40 x 10-6 Smooth, but with high overtones. 
30 x 10-6 » 
60 x 10-6 Rough, with high overtones. 
50 x 10-6 Harsh, with high overtones. | 
40 x 10-6 Smoother. 
30 x 10-6 - Smoother, with high overtones. 
20 x to 30 x 10-* Good quality, high overtones present. 
20 x 10-6 | Good quality. 
TABLE VIII. 
ELECTRODES, CARBON, PLATINUM.—Magnification, 940 diameters. 
Excursion. Character of Sound, 
1,090 x 10-6 Harsh and screamy. 
2,000 x 10-6 
1,000 x 10-6 High overtones heard; no distinct 
pitch transmitted. 
400 x 10-6 © High strident overtones present. 
190 x 10-6 High overtones still present. 
60 x 10-6 Sound wheezy. 
30 x 10-6 Sound smooth. 


20 x 10-6 to 10x10-* Quality good. 


The differences in the effects obtained with a micro- 
phone in which both electrodes are of carbon, as com- 
pared with one in which one of the electrodes is of 
platinum, are well known to every one who has con- 
sidered the subject. While with the latter it is more 
easy to produce an actual break of contact between the 
electrodes than with the former when the sound is 
increased, on the other hand the quality is much more 
satisfactorily reproduced, and does not so rapidly dis- 
appear on increasing the loudness. 
were clearly noticed in the observations. Thus for 
slight excursions of the hammer electrode the quality 
of the sound with two carbon electrodes was found to 
be less satisfactory than when the hammer was of 
platinum, although in the latter case the point of actual 
breaking of circuit and sparking was usually reached 
with a less excursion than in the former one. Evidence 
of these differences appears in the tables just given, and 
also in those which follow. 

It must be observed that while the figures given in 


‘the tables show what is the maximum amplitude of | 


These differences — 


er = 


vibration of the electrodes consistent with the trans- 


mission of quality, they entirely’ fail to indicate the 
excessive minuteness of the least excursions which are 
capable of this result. How minute these sometimes 
are may be inferred from the following observation. 

With a microphone having a somewhat heavy anvil 
electrode, the organ pipe was gradually moved away 
from the diaphragm, and the diminishing range of 
motion of the electrodes noted in the usual manner. 
When the pipe was at a distance of three inches the 
motion of the electrodes was too slight to be visible, 
although this could have been seen readily with the 
low magnifying power employed if it had been as great 
aS 55400 in. The pipe, still blown with the same loud- 
ness, was then carried farther and farther away. Ata 
distance of 36 feet, which was the most distant point 
from the microphone in the room, the sound of the pipe 
was still distinctly though faintly audible at the receiver 
placed in circuit with the microphone, and in a distant 
apartment. 
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The results shown in the preceding tables give an 
idea of the phenomena observable with a microphone 


_of the stracture employed. Inasmuch as the primary 


object of the measurements was to obtain some idea of 
the actual value of the excursion of the electrode, the 
mass and normal pressure of the electrodes were not 
particularly considered, except that they were so ad- 
justed as to give good transmission with moderate loud- 
ness of the sound actuating the microphone. But it 
would of course be expected that the numerical value 
of the relative excursion of the electrodes correspond- 
ing to any given character of sound would vary with 
the mass of the anvil electrode and with the normal 
pressure between the’ electrodes. Two separate sets of 
observations were made to vbserve the effects of such 
variations by Messrs. Jones and Dame. The latter 
series was somewhat more complete than the former, 
besides being carried on with better instrumental appli- 
ances, and the results hereafter given are taken chiefly 
from it. 

In all experiments of the nature of those under con- 
sideration, it is very difficult to get any fixed standard 
of quality to which to refer such results.as the present. 
Different observers-differ to a certain extent in their 
estimate of the excellence of the quality reproduced. 
But the point at which the distinctive quality of the 
transmitted sound disappears is quite well marked, and 
a very slightly increased vibration of the hammer elec- 


trode causes great harshness to result. For this reason, 
the name “critical point,” originally suggested by Mr. | 


Jones, has been given to this limit, and the excursion 


corresponding to it has been particularly noted, in tests: 


of the varying effects of mass and pressure. | - 
The transmitter used had its anvil electrode sus 
pended like a pendulum, as before. In order to vary 
the mass without varying the normal pressure, a 
horizontal wire was suspended beneath the anvil elec- 
trode and rigidly attached to it. The middle point of 


_ the wire was vertically beneath the point of suspension 


of the electrode. The masses added consisted of small 
copper washers weighing l'1 grams each. By adding 
two of these whenever the mass was to be increased, 


and placing one on each side of the middle point of 


the horizontal wire, the mass of the electrode was 
increased, while the normal pressure remained sub- 
stantially constant. In the experiments whose results 
are contained in Tables 1X. to XIII. the normal pres- 
sure was exceedingly small, the electrodes always being 


kept in very light contact. This condition of things 
was easily secured by a slight adjustment of the position 
of the washers. A magnification of 280 diameters was © 


usually employed. | 
The following results were obtained by the mode of 
procedure just described. 3 


TABLE 


TABLE X. 
ELECTRODES, CARBON, PLATINUM. ELECTRODES, CARBON, PLATINUM. 
Mass in grams.  Excursionof ham- | Massiagrams. Excursion of ham- 
mer at critical point. : mer at critical point. 
40 4 x 26-8 4°8 12 x 10-6 
81 25 x 10-6 59 25 x 10-6 
10°3 37 x 10-6 8'1 37 x 10-4 
12°5 00 x 19-¢. . 27 x 10-6 
147 50 x 10-6 À 12°5 50 x 10-6 
17:0 50 x 10-6 | 147 © 50 x 10-6 
19°2 50 x 10-6 1 : à 50 x 10--6 
21°4 50 x 10-6 © 192 50 x 10-46 
me. 214 : 50 x 10-6 
TABLE XI, ‘|: : 59 x 10-6 
ELE #5 12 x 10-4 
ÉLECTRODES, CARBON, CARBON 
Mass in grams.  Exoursion of ham- 10°9 37 x 10-6 
mer at critical point. 13:1 50 x 10-8 
8 5 18 x 10-6 17°5 50 x 10 © 
. 107 18 x 103 21°9 50 x 10 5 
129 25 x 10-6 
15°1 25 x 10-6 
17°3 25 x 10-6 
419° 37 x 10-8 
21°7 37 % 10-6 
23°9 37 x 10°46 
28'3 37 x 10-6 
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TABLE XII. TABLE XIII. 
ELECTRODES, PLATINUM 
ELECTRODES, CARBON, CARBON. 
57 12 x 10-6 7°65 12 x 10-6 
8°7 17 x 10-6 9°85 25 x 10-6 
10°9 25 x 10-6 12°05 31 x 10-6 
13°1 37 x 10-4 14°25 37 x 10-6 
15°3 37 x 10-6 16°45 37 x 10-6 
17°5 37 x 10-6 18°65 37 x 10-6 
19°7 37 x 10-6 20°85 37 x 10-4 
5°7 12 x 10-6 7°65 12 x 10-4 
971 18 x 10-4 9°85 25 x 10-4 
11°3 37 x 10-4 12°05 37 x 10-6 
15'5 87 x 10-4 14°25 37 x 10-6 
157 37 x 10-4 18°65 37 x 10-4 
37 x 10-6 20°85 ST x 107 
20:1 37 x 10-4 


An inspection of Tables IX. to XIII. shows that the 


value of the excursion of the hammer electrode corres . 
ponding to the “critical point,” and presumably, 


therefore, the excursion corresponding to any given 


degree of excellence in the reproduction of quality, at 


first rises very rapidly as the mass of the anvil elec- 
trode is increased, but soon reaches a maximum value, 
which is not altered by further increase of mass. The 
rise appears to be less rapid when both electrodes are 
of carbon, than when one or both of them are of 
platinum, as may be seen by a comparison of the 


various tables, or, better still, by plotting the results so 


as to exhibit them graphically by curves. Also, when 
both electrodes are of carbon or both of platinum, the 
maximum and permanent excursion at the critical 
point is considerably less than when the hammer elec- 
trode is of platinum and the anvil of carbon, a fact 
which goes to explain the well-known excellence of a 
microphone employing these last materials. Farther 
experiment is desirable, however, before fully accepting 
this explanation. Furthermore, variations in the sur- 
face and shape of the electrodes are likely to modify 
these values to a certain extent. Thus the carbon 
electrodes used by Mr. Jones gave the results shown in 
Tables XIV. and XV. The arrangement of the elec- 
trodes was as already described, except that the anvil 
was slightly inclined, and in the second series a weight 


of bent wire was added to increase the normal pressure 


by a small amount. 


TABLE XIV. TABLE XV. 
ELECTRODES, CARBON, CARBON. | ELECTRODES, CARBON, CARBON. 
Anas in Grams, of Hammer in Grame, of Hemmer 

6°5 36 x 10-6 29 20 x 10-6 
8°9 50 x 10-4 5'3 30 x 10-4 
11°3 60 x 10-6 77 40 x 19-6 
13°7 60 x 10-4 10:1 55 x 10-6 
16'1 60 x 10-6 12:5 60 x 10-6 
18°5 60 x 10-6 149 60 x 10-6 
20°9 60 x 10-6 17°3 60 x 10-4 
23°3 .. 60 x 10-4 

25°7 60 x 10-% 


In connection with the various preceding tables the 
following results obtained by Mr. Jones will be of 
interest, 


TABLE XVI. 


ELECTRODES, CARBON, PLATINUM. 


| 
1 400 16 x 10-5 GO x 10-6 80 x 10-4 
2 400 20 x 10-6 30-40 x 10-* 60 x 10-6 
3 400 30 x 10-4 50 x 10-4 80 x 10-4 
4 | 350 30 x 10-6 60 x 10-56 80 x 10-4 
| 10 40 x 10-6 60 x 10-6) 80 x 10-4 
6 70 x 10-6: 80 x 10-% 
| 


— 


In Series 2 the normal pressure was slightly less than 


‘in the others. The excessively high value of 40 x 10-5 
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at which in Series 5 ‘good quality still persisted, is the 
highest that has been observed. The hammer electrode 
had been brought to a sharp point just previously. 

I have observed, among the four persons who have em- 
ployed the method under consideration, that each one 
has apparently his own standard of what constitutes 
good quality, and usually adheres quite closely to this 
in different experiments. The observer last cited gene- 
rally gave somewhat larger values to the excursion for 
a given degree of excellence of transmission than I 
noted in my own observations, apparently from this 
cause. | 

A further series of measurements was made in order 


the normal pressure between the electrodes. 

In order to do this, a wire was caused to project 
backward from the anvil electrode, and small weights 
were hung upon the end of it. The pendulum electrode 
with this projecting wire constituted a bent lever whose 
arms were easily measured, thus enabling the normal 

pressure due to a given weight to be calculated. It was 
thus obtained very easily, although the method is sub- 
ject to the objection that there is a certain variation of. 
_ the mass of the anvil electrode simultaneously with the 
variation in pressure. The use of a delicate spring 
instead of the weight would be preferable, but I have 
not yet found time to carry through observations by 
this method. The results reached are shown in Tables 


XVII. to XIX. 
TABLE XVII. | TABLE XVIII. 
ELECTRODES, PLATINUM, ELECTRODES, CARBON, 
PLATINUM. CARBON. 

0°34 8 x 10-6 0°297 16-6 
07  : 14 x 10-6 0°632 12 x 10-4 
1°20 25 x 10-4 0°990 12 x 10-4 
1°63 37 x 10-4, 1°288 12 x 10-4 
2:06 50 x 10-4 1°650 25 x 10-4 
2°50 61 x 10-4 2°150 25 x 10-4 
0°34 10 x 10-6 0°272 8 x 10-4 
0°77 12 x 10-6 0°616 25 x 10-4 
1:20 25 x 10-4 0°960 87 x 10-6 
1°63 37 x 10-6 1'304 37 x 10-4 
2°06 50 x 10-6 1°648 37 x 10-4 
2°50 61 x 10-4 1:990 37 x 10-4 
2°93 61 x 10-4 

TABLE XIX. 


ELECTRODES, CARBON, PLATINUM. 


Normal Pressure Excursion of Hammer|Normal,Pressure Excursion of Hammer 

in Grams. at Critical Point. in Grams. at Critical Point. 
0°184 | 8 x 10-4 0°184 8 x 10-5 
0°288 12 x 10-4 0°288 12 x 10-4 
0°432 12 x 10-4 0°632 12 x 10-6 
0°632 12 x 10-6 0°990 12 x 10-4 
0°990 12 X 10-46 

1288 ~ 12 x 10-4 0°180 8 x 10-* 
1°654 Anvil vibrating. 0°395 12 x 10-4 

0°620 12 x 10-4 

0°104 78 x 10-4 0644 | 12 x 10-* 
0°132 >8 x 10-5 0°149 8 x 10-* 
0°153 8 x 10-4 | 


It appears from these results, that the value of the 
excursion corresponding to the critical point rises with 
increase of normal pressure, soon attaining a maximum 
| and constant value. The pressure at which this maxi- 

mum value was reached was greatest when both elec- 

trodes were of platinum, and least when the hammer 
electrode was of platinum and the anvil of carbon. 
When both electrodes were of carbon, the value lay 
between these two extremes. The unexpected result 
Was also reached that the value of the maximum ex- 
Cursion was much greater when both electrodes were 
of platinum than when both were of carbon. It was 
least when the hammer was of platinum and the anvil 
of carbon. 

À series of observations was also made upon the 
microphone of the Blake transmitter. These presented 
considerable difficulty on account of the construction 
of the parts of that instrument, and only a low magnifi- 


to ascertain what effect was produced by a variation in | 


cation could be used. Three sets of measurements 


were taken, the first with a very light normal pressure, 
the second with the ordinary pressure, and the third 
with a very heavy pressure. With this microphone in 
its proper condition, both electrodes moved. It was 
therefore necessary to subtract the excursion of the 
anvil electrode from that of the hammer, in order to - 
obtain their relative motion. The results reached are — 
given in Table XX. The total excursion of the hammer 
electrode, and its motion relative to the anvil, are given 
as nearly as they could be measuréd. 


TABLE XX. 
BLAKE TRANSMITTER.—ELECTRODES, CARBON, PLATINUM. 


A. Light Normal Pressure. : 
Total Excursion. Relative Excursion. Character of Sound, 
Scie <25 x 10-6 Good quality, very faint. 
50 x 10-4 25 x 10-6 » ” clear. 
100 x 10 50 x 10-* Overtones strong. 


B. Medium Normal Pressure. 
<25 x 10-65 Good quality, very faint. 
75 x 10-4 25 x 10-* pa » Clear. 
100 x 10-4 50 x 10-* Overtones strong. 
c. Heavy Normal Pressure. 


ne <25 x 10-6 Good quality, very faint. 
100 x 10-4 25 x 10-4 ear. 
_ 150 x 10-4 60 x 10-* Overtones strong. 


These results, although of only approximate exactness, 


are interesting, as they show one cause of the excellence 


of the Blake.transmitter in practice, in that the mode 
of support of the electrodes allows of very considerable 


variations in the absolute motions of both of them 


without material change in their relative motions. 
Rogers Laboratory of Physics, 
March, 1890. | | 


ELECTRIC LIGHT FATALITIES. 


ON September 30ch last an inquest was.held to enquire 


into the cause of the death of August Kopp, who was 
killed while at work on an electric light pole at the 
corner of Thirty-fifth Street and Broadway, in New York, 
on the night of the fifteenth of the month, and whose un- 
timely end hasalready been noticed inour columns. The 
coroner’s jury, composed principally of electrical men, 
brought in a verdict to the effect that Kopp would not 
have lost his life had he exercised proper care (2.e., had 
he been wearing at the time the rubber gloves provided 
by the company), and further, that “ while said August 
Kopp did not exercise proper care, it has appeared in 
evidence that the defective insulation which existed at 
the various arc lamps was a necessary factor in causing 
his death ; and that the existence of such defective 
insulation was countenanced by the Board of Electrical 
Control. It is the opinion of this jury that the opera- 
tion of high-tension electric circuits in such condition 
is a dangerous practice.” | 

For a proper understanding of this verdict, says the 
New York India-rubber World, it is necessary to re- 
view the evidence given at the inquest, by which the 
exact manner in which Kopp met his death and the 
various contributing causes were made clear. It appears 
that Kopp, who was a patrolman in the employ of the 
United States Illuminating Company, was inspecting 
the working of the lamps in a certain district on the 
night in question, and observing that the lamp at 
Thirty-fifth Street and Broadway was extinguished, he 
climbed the pole to remove the cause of trouble, © 
although he had left his rubber gloves at the Central 
station. Kopp, therefore, did not “exercise proper 
care,” and directly violated the rules of the company 
which provide that all employés shall wear rubber 
gloves when working on live circuits. It is a matter 
of history that he paid the penalty of his excess of zeal 
with his life, brt exactly how this came about has not 
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been correctly stated in any published report of the 


accident. | 

It appears from the evidence that the circuit was 
grounded on the lamp frame through a defective insu- 
lator and Kopp’s idea was to remove the ground from 
the circuit by cutting out the lamp. He effected this 
by baring a small portion of the insulated wires by 
which the lamp was connected to the cables and join- 
ing them across by means of a “jumper ”’—a short, 
thick piece of wire heavily insulated and provided with 


a clamp at either end for making the connections. 


Having thus cut out the lamp, he proceeded to discon- 
nect the wires from the lamp. terminals, and en- 
deavoured to twist them together in order that he 
might remove the jumper. In making the attempt, he 
tonched one of the bare ends and thereby received the 
shock that resulted in his death. 

It would appear to most persons that, having fixed 
the “ jumper” properly and so completed the circuit, 
Kopp ought to have been able to handle the free ends 
without receiving any hurt, as they then only repre- 
sented one side of the circuit. His death having been 
produced in this way shows that the circuit must have 
been grounded at some other point, or at least that the 
total insulation of the circuit was so low that it 
practically amounted to a ground; Kopp, clinging to 
the iron pole and lamp support, made a second ground, 
and he naturally received a powerful shock. 

The circuit consisted of about 44 miles of under- 


ground cable, 1} miles of overhead wire and 48 arc 


lamps, and according to the evidence of the self-satisfied 
gentleman who poses as expert to the Board of Elec- 
trical Control, the insulation of the entire circuit, 
measured in fine weather, was about 1:6 megohms. 
This result was obtained some days before the accident 
and some days after, but no test was made on the day 
of the accident or on the day following. Wet weather 
prevailed about that time, and it had never occurred 
either to the expert or to the superintendent of the 
company to have a test made in wet weather, and the 
latter official could only guess at thé probable insulation 
of the circuit under such conditions, placing it at about 
half a megohm. This was a very liberal estimate, 
about a fiftieth part of that figure would probably be 


nearer the mark. The point is that the company did 


not know and the “expert” to the Board did not know 
how low the insulation fell, or, in other words, whether 
the circuit was safe or dangerous in wet weather, and 
apparently they did not care to know ; they could only 
say that under the best conditions the insulation of the 
circuit was fairly good. The experience of lineman 


Kopp showed that in wet weather to touch one side | 


only of the circuit meant death, and the company owe 
it to their good luck that the man had infringed their 
rules in not carrying his rubber gloves, as even though 
he had had them the wire might have touched some 
other part of his body, say his neck or face, in which 
case he would have been killed just the:same. 

The evidence given on behalf of the company shed 
some light on a lamentable method, or rather want of 
method, in testing circuits and keeping records of tests 
made, It is with some surprise that we learn of an 
important company, like the one in question clinging 
to the antiquated magneto bell test—a test which means 
nothing at all, as the witness for the company could 
not even say what resistance the bell would ring 
through, the deduction being that it would only show 
whether the circuit was dead grounded or not. The 
insulation might fall dangerously low, but the magneto 
would give no sign. ae 

The main point to be borne in mind in connection 
with this peculiar case is that Kopp was killed because 
the insulation of the circuit was so low as practically to 
amount toa “ground.” The witness for the company 
accounted for this low insulation by crediting it to the 
accumulation of leakage from the arc lamps, the frames 
of which form part of the circuit. This explanation 
probably accounts for a great deal of the leakage, and 


the rest would no doubt be made up among the over-. 


head wires, and poorly insulated connections between 
lamps and cables. 


. The fact remains, however, that the insulation of 4 


such a circuit falls dangerously low in wet weather, 
and we fully concur in the verdict of the jury charac- 
terising the operation of high-tension circuits in such 
condition as a dangerous practice. It remains for the 
electric light companies to find the remedy, and it 
would clearly seem to be the duty of the Board of 
Electrical Control to insist upon some remedy being 
applied. If the present construction of arc lamps is 
such that they afford escapes for the current in wet 
weather, it ought to be no very difficult matter to im- 
prove the construction so as to eliminate this dangerous 
defect. A vast amount of work has been done in the 
production of efficient arc lamps, surely our industrious 
inventors might now turn their attention to the design 
of one that shall be safe. | 

We sympathise with the electric light companies to a 
certain extent for the persecution they underwent last 
winter, but at the same time we have an idea that they 
are rather inclined to carry things with a high hand 
where they have the chance; now that it has been 
clearly shown that the first element to be considered in 
the operation of high-tension currents, namely, insu- 
lation, is disregarded to the extent of rendering the 
operation of their circuits a “dangerous practice,” we 
think that the sooner they are compelled to adopt im- 
provements in their methods of construction the better 
it will be for all parties concerned. 


PRACTICAL PROBLEMS. 


OUR readers, says the editor of L’EHlectricien, often ask 
questions of general interest demanding a reply that 
would exceed the limits of space that we can devote to 
them in the correspondence column. We will in future 
answer them under the heading “ Practical Problems,” 
which we now introduce. We shall number these pro- 
blems, as we number the items of useful information, 
in order to facilitate reference. 

I, Provisional employment of accumulators in a 
lighting of 110 volts. 
A consumer supplied normally by a machine with a 
constant potential of 110 volts wishes to keep four or 
five lamps lighted for some hours in the daytime, or 

when the machine is stopped for repairs or cleaning. 

It is evident, in this particular case, that he must 
have recourse to accumulators ; but the solution that 
suggests itself, @ priori, and which consists of establish- 
ing a series of 55 accumulators in derivation on the 
dynamo, is far from being either the most economical 
or the most simple method. 

In short, these 55 accumulators entail at the outset an 
expenditure which cannot be less than 800 francs, as 
the smallest industrial type of accumulator costs at least 
15 francs. | 2 

We should prefer to substitute for the four or five 
lamps that are to work while the motor is stopped, 


double the number of lamps working at 25 or 30 volts, 


for instance, requiring only from 13 to 15 accumulators 
for their maintenance. The four or five lamps working . 
at 75 or 80 volts are connected in derivation from one to © 
another, but in series with the battery of accumulators, 
and in derivation on the terminals of the dynamo, 
which then charges the battery at the same time as it 
supplies the lamps connected in series with the accu- 
mulators. 

At the moment of stoppage, a simple commutator 
cuts off the communication between the accumulators 
and the machine and the lamps of 75 volts, and places 
the lamps of 30 volts in derivation on the accumulators. 
We thus realise a considerable saving on the cost of the 
accumulators, and we are sure of charging them with a 
current that is very constant, which is favourable to 
their preservation. The doubling of the lamps may be 
avoided by installing lamps of 50 volts which, during 
the charge, would be connected in series with the 
accumulators, and in derivation on the terminals of the 
dynamo. During the discharge, the accumulators and 
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the lamps would be separated from the dynamo, and 
the accumulators would supply the same lamps of 50 
volts. By this second method, 27 or 28 accumulators 
would be required instead of 55; but the first plan is 
the more advantageous, for, taking into consideration 
the high price of the accumulators and their depre- 
ciation, it is still more economical to double the 
number of lamps than to double the number of accu- 
mulators. | 

If the attendant should happen to forget to use the 
commutator at the moment when the dynamo stopped, 
the accumulators would only be discharged very slowly 
over the resistance represented by the lamps of 75 volts 
introduced into the circuit charged. It is, moreover, 
easy to arrange that an automatic disconnector should 


effect the commutation at.the moment of the stoppage © 


of the dynamo, for the current supplied by the accumu- 
lators being of an opposite sign to that supplied by 
the dynamo during the charge, it must pass through 
zero in order to change its sign, and thus the discon- 
nector cannot fail to act at the moment required. 

We will suppose that lamps of 50 watts (16 candles) 
are required, each requiring 25 volts and about 2 
ampères. The output will be 15 amperes. We shall 
only require to use 13 accumulators at 25 francs each, 
or 325 francs worth of accumulators instead of 800, in 
order to supply this special service. These accumu- 
lators, containing 100 available ampere hours, will 
ensure the working of the five lamps for 10 hours, 
which is more than sufficient in this particular case. 

The method we have described of lessening the 
number of accumulators required in an installation 
with a potential of 110’ volts may be applied in all cases 


in which these accumulators are only required to 


supply a limited number of lamps, late at night, for in- 
stance. 


SOME OF THE ENGINEERING PROBLEMS > 


CONNECTED WITH THE RE-ESTABLISH- 
MENT OF THE WESTERN UNION TELE- 
GRAPH COMPANY, AFTER ITS RECENT 
FIRE IN NEW YORK CITY.* | 


[By A. C. ROBBINS. 


ON the morning of the 18th of Jaly last, occurred the 
most disastrous fire in the history of the electric tele- 
graph. The General Operating Department of the 
Western Union Telegraph Company, at New York, was 
completely destroyed. The general operating room 
occupied the entire seventh floor of the Western Union 
building, with a frontage on Broadway of 75 feet, and 
on Dey Street of 150 feet, and furnishes employment 
to upwards of one thousand people, operators, clerks 
and messengers. The height of the room was about 21 
feet. A gallery extended across the Broadway end of 
= room, and was occupied by the Commercial News 
ureau. | 


The room contained a main line switch having a 


capacity of about 700 wires ; a city line switch with 
about 250 wires ; a loop switch of 200 loops ; 40 sets of 
quadruplex instruments ; 40 sets of duplex instru- 
ments ; about 700 simplex instruments ; the pneumatic 
tube system ; 3 sets of the Hughes-Phelps printing 
telegraph apparatus; a rapid transit distributing 
system ; and offices of the management and staff. 

The battery room was located on the sixth floor, and 
contained about 20,000 cells, principally of the zinc- 
copper, gravity form. The coat and toilet rooms were 
also on this floor. | 

The eighth floor was occupied by the Associated 


Press operating department, and the Western Union 


book-keeping department and the employés lunch 
room. | 


* Paper read before the Electrical Department of the Brooklyn 
Institute, October 19th, 1890. | 


The ninth floor contained the kitchen and lodging 


rooms of the lunch room employés. The tenth floor 
was used as store rooms for records, and other miscel- 


. Janeous matter. 


The wires entered the building at the cellar, and 
were 2,000 in number, conveyed to the operating room 
in cables containing from 50 to 100 wires each, through 
flues in the central partition wall of the building. 

How the fire originated is something of a mystery, 
and probably will ever remain.80. It was discovered 
by various people on the sixth and seventh floors simul- 
taneously at about 7 o’clock, and spread with such 


rapidity that several who tarried a few moments in 


vain endeavour to extinguish it, found the stairways a 
seething mass of flame, and their only means of escape 
to be through the windows, from which they were in 


various ways rescued by gallant firemen, happily with- 


out loss of life or accident ; as was the case with some 


half dozen employés who were rescued from the roof. 


by the life-saving corps of the fire department. 
While the engines were yet playing upon the build- 
ing, operators were detailed to Jersey City, Brooklyn, 


= Weehawken, Hoboken, Harlem, and all possible avail- 


able suburban offices in all directions, there to tap the 
wires, and handle the vast business as best they could. 

Almost before the fire was entirely extinguished a 
part of the engineering staff repaired to the former 
operating room of the defunct Baltimore and Ohio 
Telegraph Company, on the fifth floor of No. 415, 
Broadway, where, with only a room destitute of all 
furniture, an electric light dynamo in the cellar, and a 


permit from the authorities to string a few temporary. 
aerial wires, they proceeded to open up communication | 


with the outside world. ; | 
Cables were strung to, and connected with, the trunk 
line cables on the Sixth Avenue Elevated Railway 


structure, the dynamo in the cellar was put in opera- 


tion, and at seven o’clock in the evening, after seven 
hours’ labour, they were working their first wires. By 
Saturday morning they were working 20 wires; and 
on Saturday evening electric lights, furnished with cur- 
rent from the dynamo in the cellar, replaced the candles 
and lanterns of the previous night. On Sunday morn- 


ing a second dynamo for furnishing current of opposite 


polarity to that of the first one was in operation, and 
12 duplex systems were started. Monday morning 
found this energetic party operating 15 duplex and 25 
simplex circuits to the north, east and south. . 

The fire occurred on the regular weekly pay-day of 
the employés, and the systematic and business-like 
methods of this company is finely illustrated in the fact 
that every employé who presented his voucher to the 
cashier on that day received his salary. One employé 
humorously remarked that while the engines were 
pouring water into one window he received his money 
from out another. | | 

The scene inside the building, after the fire, beggars 
description. It was enough to discourage the stoutest 
heart. Everything burnable above the fifth floor was 
entirely consumed. In the operating room, the largest 
piece of combustible material left was the leg of a 
table. | 

The once magnificent switchboard was reduced to a 
mass of melted brass, and twisted beams, and to trace 
the identity of a single wire from out the tangled mass 
would be as difficult as tracing a thread in the broken 
web of a spider. 

Water flowed from the building in rivers, and for 


days afterward dripped from the ceilings of every floor. | 
This dripping was the source of great annoyance in the © 


work of reconstruction, and in many instances, during 
the first few days, instruments and wires had to be 
covered with tarpaulin to protect them from the water. 

On the morning succeeding the fire new life was in- 
augurated amidst the ruins. The fifth and a part of the 
fourth floors were to be converted temporarily to the 
uses of the operating department. 

The occupants of these rooms were busy removing 
to other quarters ; an army of workmen were engaged 
in erecting switches, building tables, setting up instru- 
ments, and running wires. 
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The conduit from the cellar was opened in the hall 
on the fourth floor, and the work of testing out and 
identifying each one of the 2,000 wires therein was 
commenced. The pneumatic tubes were opened up in, 
and business with their terminals conducted from, the 
cellar. | | 

Day and night the work progressed, until, one by one, 
as fast as wires were provided, the entire force was 
brought back. On the following Saturday, eight days 
after the fire, nearly all of the wrecked wires had been 
re-connected in working order at the general operating 
department, and the temporary quarters at 415, Broad- 
way, were abandoned. 

Gradually the business resumed its former and well 


organised routine, until to-day, as for several weeks | 


past, with rude pine benches for desks, and wires 
strung promiscuously around the ceilings, an unusual 
delay to a single message, and the cause therefor, is 
instantly known to the management. 

One of the worst difficulties encountered in this re- 
establishment was a lack of proper apparatus, and at 
times the engineering staff were severely taxed in sub- 
stituting for apparatus not in stock, and which was 
needed immediately ; for instance, the dynamo duplex 
and quadruplex systems require pole reversing trans- 


mitters different from the ordinary, in that they require 


only two points of contact in place of four, where a 
battery is used. 

The dynamo quadruplex system also requires resist- 
ances of 600, 9 
portioning its currents, and it also requires a set of bat- 
tery and ground switches of peculiar construction. 


Of this apparatus, and much more, only samples are 


kept in stock, and considerable time is necessary to 
construct when required. In substituting for the pole 
reversing transmitters, the battery style (of which, for- 
tunately, there was a good supply) was used by the 
insertion of ivory insulation on two of its contact points. 
For the quadruplex proportional resistances, incandes- 
cent lamps were used until the proper resistance coils 
could be obtained. While the lamps, as a makeshift, 
answered fairly well, I cannot say that I consider them 
a decided success, as they are too sensitive to changes of 
temperature. The proper equilibrium of the apparatus 
at the distant station, to a very considerable extent, 
depends upon the joint resistance of the 900 and 1,200 
ohm resistances, equalising that of the independent 600 


ohm resistance ; and, again, the outgoing current is re- 


gulated in proportion as is the 900 to the 1,200 ohm re- 
sistance, so that a quadruplex circuit working nicely 
for a part of the day, is liable to become unsteady, or 


_ variable later on by a change in the wind, or draughts 


of air from an open window, which may cause one set 
of resistance to vary considerably more than the others. 
Constant watching, however, partly overcame this 
difficulty. For 9 point combination dynamo and 
ground switches, 3 point switches were connected in 
substitution. 

Another difficulty experienced was the want of 
battery room. No room was available for this purpose, 
except some shelves in the halls, and boxes under the 
desks. This was overcome by using the Edison-Lalande 
caustic soda battery, which, while of low pressure, 
furnishes quantity sufficient forfrom 8 to 10 circuits 
from one battery. | pi | 

There are 5 local circuits on each set of quadruplex 
instruments ; these circuits ordinarily require 10 cells 
of gravity battery ; 4 cells of the caustic soda battery 
has been found ample to work the local circuits of two 
sets of quadruplex, a saving of 16 cells, or 80 per cent. 
in battery room. The same percentage was secured in 
saving of battery room for the local batteries of the 
multiplex city loops, several loops being supplied from 
one battery. 

The 20,000 cells of battery used previous to the fire 
have been replaced by 1,750 cells ; and, in a few weeks, 
perhaps days, not a single cell of chemical battery will 


be used for telegraph purposes in the general operating 
department. 


For several years past the dynamo has provided cur- 


rent for the main circuits from New York. A poten- 


and 1,200 ohms respectively, in pro- . 


tial of 70 volts, regulated by a system of joint resistance, 
multiple supply, has been applied for supplying the 


loop locals. For intermediate batteries special appa- | 


ratus is required for each battery. A one-eighth horse- 
power motor is by current from the building incandes- 
cent lamp circuit, run at a speed of about 2,200 revolu- 
tions per minute. This motor in its turn operates a 
generator of equal size and at about the same rate of 
speed, from which is obtained a current potential of 
about 100 volts—sufficient for all intermediate battery 


‘purposes. The saving in room is 40 square feet for 


each intermediate battery. About 50 intermediate bat- 
teries were formerly used, but the number will pro- 
bably be reduced somewhat. 

Another question of space was presented when incan- 
descent lamp room was considered. Each battery lead 
before reaching its wires has a resistance inserted in form 
of from one to four incandescent lamps for the preven- 


tion of damage in cases of accidental short-circuiting. 


9,000 of these lamps are necessary for use on the main 
line switches, and as each lamp requires a space of 3 
square inches, or a total of 104 square feet, the problem 
was an important one. 

This was happily solved by placing the lamps on a 
framework over the switch. In so doing two results 
are, obtained, viz.: Space otherwise useless is utilised ; 
and, secondly, yet of still greater importance, the wire 
chief is enabled, by watching his lamps to note grounds 
and crosses on his wires, and by prompt action from 
such observation prevent destruction by overheating of 
the instruments in circuit. For the multiplex currents, 
spaces on the framework of the doors and windows 
have been utilised, and the lamps thereon serve as 
monitors for those in charge of the apparatus. 

Previous to this arrangement, the burning out of 
magnets by accidents to heavily charged circuits was a 
frequent occurrence. Since this improvement, I have 
yet to hear of the destruction of a single coil in this 
manner. 

The building stood the heat wonderfully well ; heat 
which caused the granite trimmings of the doors and 
windows to flake and crumble, and glass to melt, had 
no effect whatever upon the massive walls. 

The operating room which, when first occupied some 
17 years ago, was generally supposed to be adequate to 
the requirements of the department for all time to come, 
has for years been entirely too small for the rapidly 
increasing business. 


Particularly during the past five years have these 


quarters become crowded, and the stern necessity of 
utilising every inch of available space been forced upon 
the management. Sie 

Just previous to the fire a prominent official of the | 
department remarked that he did not see how they 
could work through the coming busy summer season 


. Without more room, and that to do so a year hence 
would certainly be an impossibility. This is only one > 


of many indications of the rapid growth of the tele- 
graph business in recent years. With this experience, 
it has been decided to rebuild the structure from the 
fifth floor up, and to extend the building 25 feet on Dey 
Street ; and it is confidently predicted that when com- 


pleted it will be the finest and most complete telegraph 


office in the world. 

The remodelled building will be nine storeys high, 
and the old mansard will be replaced by a flat roof. 
The sixth floor will be used for offices for various 
departments; the, seventh and eighth floors for 
operating rooms, and the ninth floor will be occupied 
by wardrobe and lunch rooms, kitchen, &c. 

The operating rooms on the seventh and eighth floors 
will each have a frontage on Broadway of 75 feet, and 
on Dey Street of 175 feet —considerably more than 
double the space occupied before the fire, and will be 
furnished with every facility that can be procured to 
secure perfection of operation. There will be used 
twelve dynamos in series of four each for the main line 
batteries, two only being in use at any one time, and 
the third series being kept in reserve in case of acci- 
dent to either of the others. Two dynamos of low 


voltage will furnish the current for instrument local 
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circuits, one being used and the other held in reserve. 
Two dynamos will be devoted to supplying current for 
city multiplex loop, local circuits, one of them as a re- 
serve ; and as many sets of the one-eighth horse-power 
motors and generators will be used as there may be 
intermediate batteries required. The chemical battery 
will have no place in this model telegraph equipment, 
its day of usefulness having passed. 

To the telegraph engineer it is a pleasing one. It 
marks an advance of the telegraph, in keeping with the 
progress of electrical science up to the present time, 
and we can feel assured that the results will be such as 
to induce the management to apply the improvements 


to all the principal offices of the company in the near | 


future. 

There is great need of improvements in insulating 
material. An insulation for wires is needed that will 
be cheap, light, flexible, and durable; one that damp- 
ness will not decay, nor the heat of an electric arc dis- 
solve or burn. A fire extinguishing liquid is also to be 
desired which will be a non-conductor of electricity. 
When these have been obtained, and not until then, 

. can the large telegraph offices be absolutely assured of 
protection from fire. | 

Please consider this matter. The one who succeeds 
in obtaining these results will, I am sure, be richly 
rewarded for his trouble. Nearly all the employés lost 
personal property in the fire, of greater or less value. 

_ Some of the losses were memoranda of experiments 
never to be repeated, or the gift of some departed friend, 
and can never be replaced. To someof the employés their 
losses were, to them, a much more serious matter than 
was to the company its more formidable calamity ; yet 
from these employés are heard no complaints or lamen- 
tations ; and, with sad regrets for their misfortune, all 
turned with eager hands to lend their aid to therestora- 
tion of public service. 

This disaster has demonstrated that there is to-day 
between the Western Union Telegraph Company, and 
its employés in New York City,.a combination of capital, 
labour, and harmony. Capital for dividend on its in- 
vestment ; labour for the love of science, and advance- 
ment of its chosen profession, and both harmonising in 


office the most perfect one in the world. 


A SUGGESTION. 


(COMMUNICATED.) 


AT present there are many English electrical firms who 
would be disposed to undertake an export trade, whilst 
others who have already established foreign connec- 
tions are desirous of extending their sphere of opera- 
tions in other countries, The difficulties to be over- 
come, however, in order to attain these objects are so 
great that some firms have given up the idea of opening 
up or cultivating an export trade. The first question 
which arises in the mind is, how are foreign business 
transactions to be effected ? There appear to be only 
two methods which can be adopted. The first is the 
formation of a branch house. It would, of course, 
necessitate the expenditure of too much money to 
establish branch offices in different countries, although 
two or three electrical firms have already taken this 
| step by founding branch offices abroad. Still, to the 
majority this would be impossible, and the idea may 
therefore be left out of consideration. The alternative 
is the appointment of bond fide representatives capable 
of efficiently carrying out work according to instruc- 
tions. But the difficulty to be surmounted is to ascer- 
bao the good faith of foreign importers or representa- 
1ves, 
| The two electrical directories are-excellent as far as 
they treat the electrical industries, but they do not give 
all the information which an exporter would desire to 
know, and the choice of an agent from either might 
lead to pecuniary loss. What is, therefore, required is 


successful endeavour to make the now largest telegraph - 
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an electrical trades handbook for the export trade. It 


should give in numerical order the names and addresses 


of only financially sound English and foreign export 
firms, together with a list of the specialities sent and 
received abroad, of the goods made by English export 
firms, details of electrical apparatus imported. into 
foreign countries, their coinage, weights and measures, 
customs’ tariffs, cost and means of transport, the names 
of responsible agents, lawyers, banks, importers at the 
principal ports, practical hints as to the means of 
trading, and last, but not least, a “ black list” of those 
firms with whom it is undesirable to transact business 
without pre-payment im cash. A book of this kind 
would show to the exporter what to arrange and what 
to avoid. This want has just been filled in Germany 
for almost all trades, by Messrs. W. J. Schmidt and 
Gelbrecht, of Berlin, N., who have published a volume 


entitled, Haport-Hand-Adressbuch von Deutschland. 


The list of export firms alone numbers over 4,200, the 
electrical industry being but briefly referred to. The 
black list is remarkable, and one of the many peculiar 
cases is worth mentioning. A Vienna boot manufac- 
turing firm sent to an agent in London a case of boots 
as samples, but they were not returned, notwithstanding 
the fact that all of them were for the right foot! — 


THE FLORENCE ELECTRIC TRAMWAY. : 


SINCE the Note appeared in our last issue regarding the 
electric tramcar accident in Florence, a copy of our 
Italian contemporary, L'Eleltricita, containing a de- 
scription of the tramway, has come to hand. The 
Sprague system, as worked in the Italian town, does © 
appear to be, as the correspondent of the Standard 
pointed out, “a complicated arrangement of overhead 
wires.” | 

The generating station is situated at S. Gervasio, in 
Fiesolo, and contains three large tubular boilers made 
by Tosi Brothers, of Legnano. These boilers supply 
steam to three compound engines furnished by the 
Oerlikon Engineering Works. Each engine runs at 
245 revolutions and is of 100 H.P. The engines drive 
three Sprague dynamos at 900 revolutions, the capacity 


_ of each being 55,000 watts. All the electrical plant has 


been despatched from the Schenectady works of the 
Sprague Motor and Railway Company. The tramway 
is 5 kilometres in length, and in addition to the many 
curves, the difference in level between the Piazza 8. 
Marco in Florence, and the Piazza del Duomo in 
Fiesolo, isabout 270 yards. One pole of each dynamo 
is connected with an insulated main copper cable which 
is carried at the side of the tramway, whilst the other 
pole is jointed to a second or binary wire, which forms 
the return.- The main cable is attached by means of 


_ insulators to vertical standards arranged laterally along 


the route at intervals of from 32 to 43 yards. From 
this cable branches are taken off to ‘a secondary con- 
ductor termed the service wire, which consists of silicon 
bronze 5 mm. in diameter. The latter is placed slightly 
above the return wire, and is partly supported by 
brackets projecting from the standards and partly by 
means of wires arranged transversely. The standards 
erected inside Florence consist of light iron posts 
placed at the side of the footpaths, whilst outside the 
town they are wooden masts, all being about 20 feet 
high. The current is collected from the service wire 
by means of a trolley supported by an arm from the 
roof of the car, and passes down to the motors. Each 
car has arranged under its body two Sprague motors of. 
15 H.P. each., each motor driving independently one of 
the axles by means of gearing. A switch for increasing 
or diminishing the speed is placed at each end of 
the car. The number of cars in service is 12, each 
having a seating capacity for 24 passengers. The cars 
are lighted inside by five incandescent lamps, whilst 
externally there are two lamps which serve as head 
lights, 
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RECENT RESEARCHES ON THE ELEC- 
TRICAL CONDUCTIVITY OF CERTAIN 
LIQUIDS. 


CONDUCTORS of electricity may be regarded from two 
points of view. They may be considered as endowed 
with a greater or less facility for allowing electricity to 
pass through them, and, again, they may be considered, 
when placed in a circuit, as offering a greater or less 
resistance to the passage of an electric current. Each 
of these methods of regarding conductors is, in alge- 
braical language, the inverse of the other. 

We need not here enter into the relative merits and 
' demerits of the various plans which are generally used 
for measuring conductivity and resistance. They are 
familiar to every student of electricity. But in the in- 
vestigation of these properties, in so far as they are 
exhibited by certain particular substances, it is often 
necessary to modify the details, if not the principle, 
of any experimental method which may be resorted to, 
and these will be alluded to in due course. 

To the early observers, the metals presented them- 
selves as the most obvious conductors of electricity, 


and it was some time before it was definitely recognised . 
that many other substances, supposed to be indifferent © 


in their action, possessed the property of conductivity, 
although: in varying degrees. Matthiessen’s work on 
the conductivity of metals at zero Centigrade is still 


regarded as standard, but other physicists have obtained : 


very conflicting results. This has mainly arisen from 
the character of the specimens examined ; they have 
rarely been uniformly pure, and have often possessed a 
different molecular character. 

The influence of temperature upon the conductivity 
of substances is affected by the physical condition of 
those substances. In the case of the metals, it has been 
shown that their electrical conductivity is diminished 


_ when their temperature is raised. And the law of this | 


diminution is expressed by the formula > 
K; = K, (1 b 


when a and à are constants, which are probably the 
same, for all pure metals, and K, and K; the electrical 
conductivities of the metals at temperature 0° and /° 
Centigrade. 

Liquids and fused conductors in general are opposite 
in their behaviour under the influence of temperature, 
thus their electrical conductivity is increased by a rise 
of temperature. And the laws of this increase is ex- 
pressed by the formula 


K&=K(1+ab), 


when, as before, a is a constant, K; and K, are the elec- 
— conductivities at temperature 0° and { Centi- 
grade, 

Now the chemical decompositions which are effected 
by a voltaic battery have been explained by the 


well-known theory of Grothüss. Assuming that in 


every binary compound or substance which may be 
considered to act as such, one of the elements is electro- 
positive, whilst the other is electro-negative. Grothiiss 
predicates that under the influence of the contrary 
electricities of these electrodes, a series of successive 
decompositions and recompositions from one pole to 
the other is effected in the liquid in which they are 
immersed. Hence the elements which appear free at 
the electrodes and do not recombine are those which 
are, so to speak, the terminal molecules. 

This theory of Grothiiss’s can be applied to the acids, 
‘the salts, and to the metallic oxides. 


But there were various objections lodged against this 


theory, and in overcoming the chief of these Clausius. 
applied the theory which is now universally admitted 


by the leading physicists, and which explains the con- 


stitution of liquids. In a liquid there is vibratory, 


rotatory and progressive motion ; the molecules have no 


fixed positions ; they are in a perpetual state of separa- 


tion and reunion. The hypothesis assumes that com- 
pound bodies and their elementary constituents coexist 
with each other in a liquid. Hence, when a current of 


electricity passes through them it influences the motion 
of the molecules in such a way that certain of them 
pass to the positive electrode whilst others puss to the 
negative electrode, and their: recombination is pre- 


vented. The current does not bring about the decom- 


position, but it witlises it to give definite direction to 
the particles which are already separated. 3 | 

Now these interesting considerations explain why the 
electrical conductivity of a liquid increases with the 


temperature, for heat, as every student of thermo- 


dynamics knows, increases the velocity of the molecules ; 
not in a direct ratio to the rise of temperature, because 
the number of collisions of molecules per unit of time 


is also increased, but a little more slowly than in direct 
ratio. It also follows that electrical conductivity in-. 


creases with the concentration of the liquid. 
Within the past few months a great deal of attention 


has been directed to the estimation of the electrical con- 


ductivity of fused salts and solution of salts. 
Foussereau stated some time ago that in the case of 
fused salts there is a sudden change of conductivity at 
the melting point (vide Comptes Rendus, vol. xcviii, 
p. 1,325). This was accepted with some hesitation at 
the time. L. Graetz, a German physicist, has recently 
been investigating the truth of the assertion experi- 
mentally. He made use of the following method :— | 
A quantity of the salt which is to be examined is 
placed in a small porcelain crucible. The lid of this 


crucible is perforated with four holes, two of which . 


serve for the introduction of the wires which lead to 


the electrodes, and the other two for those of the thermo 


element, which is used for measuring the temperature. 
The crucible is placed in a large sand bath, and pre- 


cautions are taken in order that the conducting wires 


may be kept hot, so as to prevent solidification of the 
fused salt on the electrodes and on the junction. 

The sand bath is heated to considerably above the 
melting point of the salt, and then allowed to cool 
slowly, whilst simultaneous determinations of the tem- 


perature and of the conductivity are made from time 


to time. 
The melting point is determined by a separate experi- 


ment. Graetz used this method in the case of a number 


of substances, and the results which he obtained serve 


to show that there is in no case a sudden change of con- - 


ductivity at the melting point. | 


Tables are given for the conductivity of the following | 


substances : the chlorides, bromides, and iodides of 
cadmium and zinc, lead chloride, lead iodide, potassium 
nitrate, cuprous chloride, stannous chloride, and anti- 
monious chloride. These may be consulted in Gilbert’s 
Annalen der Physik und Chemie, series [2], vol. xl., p. 
18, where the reader will also find the theoretical aspect 
of the question discussed, particularly in connection 
with dissociation. 

Solutions of the chlorides and nitrates of sodium, 
potassium and barium, of potassium bromide, chlorate 
and ferrocyanide, of sodium sulphate, magnesium sul- 
phate and hydrochloric acid, were examined a short 
time ago by E. Kraunhals, who used an apparatus 
originally described by Ostwald. In his experiments, 
Kraunhals investigated the electrical conductivity of 


‘solutions of these substances at temperatures between 


18° and 100° Centigrade. 

The concentration — always, as we have seen, an 
important consideration in connection with conduc- 
tivity—varied from 1 gramme equivalent per litre to 1 
gramme equivalent per 1,000 litres. : 

We need not follow Kraunhals through the eight 
pages of results and deductions from them which he 
gives in the Zeitschrift fiir physikalische Chemie [vol. 
v., page 250] ; it will be sufficient to state that these 
results show most conclusively that the higher the tem- 


perature the greater the increase in the molecular con- 


ductivity with rising dilution. 
Kraunhals calculates the mean temperature coefficients 


for various degrees of dilution, and also the values of 


M. ; that is, the conductivity for infinite dilution atthe 


temperatures 18°, 50°3°, 82°, and 99°4° Centrigrade. 
The quotient ri is found to decrease somewhat with 
œ 
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rising temperature, from which it is concluded that 


- the influence of temperature on the degree of dissocia- 


tion of electrolytes which, at ordinary temperatures and 


in moderately concentrated solutions, are strongly dis- 


sociated, is only slight. gon | 

The great increase in electrical conductivity with a 
rise of temperature is explained by Kraunhals by the 
decrease in the viscosity of the solution. 

Chemical constitution undoubtedly affects in some 
way the electrical conductivity of solutions. This is 


evident from D. Berthelot’s researches, recently de- 


scribed in the Comptes Rendus, vol. cx., page 703. 
The various solutions examined by Berthelot con- 


tained 001 gramme equivalents of various substances 


per litre, and the measurements of conductivity were 
effected by means of a Lippmann’s electrometer. 

The three hydroxy benzoic acids are observed to 
possess different conductivities, the resistance increasing 
in the order— | 


benzoic acid 


ota- 9 9 


It is somewhat remarkable that the conductivity of the 
para-acid is practically identical with that of simple 
benzoic acid. 

When the acids are treated with one equivalent of 


sodium hydroxide, the numbers obtained are approxi-. 


mately the same in all these cases: thus 


Reduction of conductivity for the ortho-acid = # 
” ” ” meta- , = 15 
” para- = 


When a second equivalent of the alkali is added, the 


conductivities of the meta- and para-derivatives remain 
practically the same, but differ considerably from that 
of benzoic acid, since the second equivalent of alkali 
exerts an appreciable effect. A third equivalent exerts 


_à smaller but still appreciable influence. 


In the case of the ortho-acid (salicylic acid), the 
second and third equivalents of the alkali produce less 
effect than with the meta- and para-derivative. The 
maximum difference in the case of salicylic acid is 
reached on the addition of one equivalent of alkali ; 
but in the case of the meta- and para-acids this maxi- 
mum is given by the second equivalent. 

From these results an interesting chemical deduction 
has been made, namely, that in the ortho-acid the 
phenolic function is less energetic than in the meta- 
and para-acids, a result which agrees with the thermo- 
chemical measurements of Berthelot and Werner. 

Berthelot first put forward his theory that the ex- 
amination of electrical conductivity could be used as 


_à means of investigating chemical and correlated phy- 


sical properties in the Comptes Rendus, cix., p. 801, and 
he showed, for instance, that determination of electrical 


conductivity could be utilised for determining the con- 


dition of equilibrium between dilute saline solution 
and aspartic acid which combine the functions of a 
base and an acid. 

There is another paper on ‘this subject in the same 
volume of the Comptes Rendus, commencing at page 
864, in which the electrical conductivities and the mul- 
tiple affinities of aspartic acid are investigated. 


The most recent work of D. Berthelot on the appli- | 
cation of electrical conductivity, to the determination — 


of various chemical facts, may be read in a paper con- 
tributed to the Comptes Rendus, vol. cx., p. 1,066. .In 
this paper he gives the results of an investigation into 
the conductivities of the ammonium and aniline salts 
of the hydroxy benzoic acids. | | 

Those who are interested in this new departure in 
electro-chemistry may also find a recent paper by C. A. 
Bischof and P. Walden worth reading. It may be con- 


sulted in the Berichte der Deutschen Chemischen. 


Gesellschaft, vol. xxiii, p. 1,950. Here is described 
an investigation which they undertook into the con- 
ductivity of the substituted succinic and glutaric acids. 

Tables are given showing the melting point and the 
values, as ascertained by them, of the dissociation con- 
stant. It appears that the tri-substituted succinic acids 


have the least conductivity, and differ least amongst 
themselves. In the case of the glutaric acids the dif- 
ferences in the value of the constants were too small to 
allow of the deduction of any conclusion concerning 
the constitution of the different acids. 7 

There is also a paper on the conductivity of the sub- 


. stituted succinic acids by Bethmann, in the Zeitschrift 


für Physikalische Chemie, vol. v., p. 385. 


THE VIBRATIONS OF A PLATINUM WIRE 


-KEPT INCANDESCENT BY AN INTER- 
RUPTED ELECTRIC CURRENT.* 


By M. ARGYROPOULOS. 


I STRETCHED, horizontally a platinum wire ‘7 of a 
metre in length and a fraction of a millimetre in 
diameter, and sent an electric current into it, in order 
to heat it to white heat. Observing the great dilata- 
tion of the wire during the passage of the current, I 


thought that some vibratory movement would be fro- © 
duced by successive interruptions of the current. I 


therefore introduced into the circuit a large trembler 
interrupter, or, better still, the interrupter proposed by 


Foucault for large Ruhmkorff coils ; the platinum wire 


immediately began to vibrate, subdividing itself into 
stationary waves. | | 
We can observe very clearly one, two, three, and as 
many as eight, ventral segments separated by nodes 
which seem to be stationary. By very slowly lessening 
the tension of the platinum wire the number of these 
ventral points is increased ; on the other hand, if we 
slowly increase the tension, the number of ventral 
points is lessened, and the incandescent wire vibrates 
transversely, forming a single ventral segment in the 
middle. 

The support on which I stretched the wire had two 


actions, one to stretch the wire more or less, and the 


other to lengthen or shorten it. 

The experiment was performed in ‘the following 
manner :—First, I took a long length of wire and sent 
through it a current of from 45 to 50 Bunsen elements, 
keeping the interrupter inoperative. Then the wire 
was shortened until it became incandescent, The in- 
terrupter was then set in motion and the wire began to 
vibrate. Then the wire was slowly stretched, until at 
last it vibrated as a whole, forming one single ventral 
segmentin the middle. By lessening the tension of the 
wire I could produce as many as eight ventral seg- 
ments, or even more. 

This experiment enables us to illustrate before a 
large audience the vibratory movements of strings. 


A NEW APPARATUS FOR EXAMINING THE 


VARIATION OF ELECTROMOTIVE FORCE 


WITH TEMPERATURE. | 


A NEW apparatus—or, perhaps, more correctly speaking, 
a new method by means of which the seat of the varia- 
tion of electromotive force with variation of tempera- 
ture may be examined—has been devised by a German 
physicist, A. Gockel. It consists, in its essential features, 
as follows :—  . 

Four cells are taken and placed at the corners of a 
rectangle ; these gt ager up, according as they are re- 
quired, along the sides of the rectangle by means of 
siphons, and filled with certain electrolytes. 

The cells at one pair of adjacent corners, for example, 
contain a solution or zinc sulphate, and are provided 
with zinc electrodes, whilst the other pair of cells con- 


trodes. | 


tain a solution of copper sulphate with copper elec- — 


* Presented to the Académie des Sciences, by M. Cornu. 
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It is obvious that this arrangement gives, practically, 
two Daniell cells, one of which can be warmed in a 
water bath, whilst the other remains cold, the necessary 
connection being made by means of the siphons. 

By suitable combination, the temperature co-efficients 
of the different contacts may be determined. Gockel 
shows that from these coefficients the temperature co- 
efficient of the whole galvanic element may be calcu- 
lated by summation. 

It is stated that the agreement between direct experi- 
_ ment and calculation is fairly satisfactory, and this 
assertion will give confidence to other observers who 
may be inclined to experiment with this apparatns. 


IMPROVED ATTACHMENT FOR LATHES. 


THE apparatus shown in the accompanying illustration 
will be found a very useful adjunct to a lathe or any 
similar tool from which a vertical reciprocating motion 
can be obtained. It consists of a standard which is 
bolted to the bed of the lathe; upon this slides a 
grooved face plate, to which is secured the work to be 
tooled. This face plate is moved up and down by a 
- roller mounted upon a pin bolted to the ordinary lathe 
chuck plate, which travels to and fro in the roller path 


formed upon the back of the slide, the length of stroke — 


depending upon the distance of the roller pin from. the 
mandril centre. By placing a cutting tool in the slide 
rest, and operating the feed screws by hand or by means 


of self-acting motion obtained from the slide, metals | 


| 
- Bi, | 
“i 


WA 


= 7 


= 
= Z 


may be planed, shaped, key grooves cut, and a variety 
of other tooling work accomplished with accuracy and 


rapidity. For the convenience of light metal workers, 


a punch and pair of shearing blades can be added for 
cropping plates and roughing out material. The 
grooves upon the sliding face plate can, when desired, 
be replaced by a vice for holding the work, or a vice 
can be bolted to the grooved face plate. The illustra- 
tion is taken from an attachment fitted to a 4-inch 
centre lathe, which has a stroke of three inches; a 
speed can be obtained of from 50 to 200 strokes per 
minute. The cost is very moderate. The attachment 
is patented, the inventor being Mr. F. M. Rogers. 


Department of Science and Art.—Her Majesty has 
been graciously pleased to command that the Govern- 
ment institution now known as the Normal School of 
Science and Royal School of Mines shall in future be 
ealled the Royal College of Science, London. 


EXPERIMENTAL PLANT OF THE PORT- 
ELECTRIC SYSTEM. 


IT is now something more than a year, says the 


New York Electrical World, since the exhibition 


of the model of the Portelectric system in the Old 


South Church in Boston. The subsequent description 


of this promising invention in the daily newspapers | 


and technical journals attracted the notice of people in 
all parts of the world. It was at once recoguised that, 


could the model be duplicated on a large scale, and be 


made to work with the same degree of success, its com- 
mercial utility and importance in the rapid transporta- 
tion of mail and express packages would be very great. 
Since the invention was first exhibited to the public, its 


projectors have been busily engaged in the construction: 


of an experimental track upon which the “ portelectric” 
car could be tested under conditions similar to those 


which would be met in actual practice, and fully as 


severe as those which would be encountered in com. 
mercial operation. : 
This experimental plant, which is located near the 


Howard Street Station on the New York and New Eng- | 


land Railroad, in the suburbs of Boston, has been com- 


. pleted and in experimental operation for some time, 


but its construction and operation have been open ‘to 
the inspection of the public only since the 11th of this 
month. Notwithstanding the difficulties, mostly of a 
mechanical nature, which necessarily had to be met 


and overcome in pioneer work of this kind, the experi- 


mental work has proved so successful that the per- 


formance of the system re-enforces the opinions for- 
merly held by its projectors concerning its future 


commercial importance. 


The s\stem is intended for the transportation not of 


passengers but of mail and express matter only at rates 


of speed approximating two miles per minute, the steel 
car being drawn along its confined path at this high 


rate by the pull of numerous solenoids through which | 
the track is laid, each coil exerting its power for a short 
time only as the car approaches it. In general prin- 
ciples the experimental track here described and illus- © 


trated does not differ from the model exhibited in the 
Old South Church last year. In the mechanical details, 
however, such changes have been made as have been 
found by actual experience to be necessary to adapt the 
system to the requirements of commercial service. The 


method of closing and opening the circuit through the _ 


track solenoids at the proper time has been changed ; 
the mounting of the car upon its wheels, the con- 
struction of the track and some other mechanical 
details have been greatly improved. Prof. A. E. 
Dolbear, the electrician of the company, and Mr. John 


T. Williams have given the matter almost daily atten- 
care has been 


tion for several months, and es 
directed toward the reduction, as far as possible, of 
the copper wire required in the coils of the track 
solenoids. it. | | 
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The experimental line is nearly 3,000 feet long, built 


_ jn the form of an oval or somewhat of a pear shape, 


including two curves of different radii, some straight 
and level sections, and grades, both on a straight track 
and on curves. One grade is 8 per cent. and another 11: 

er cent. Posts 10 inches square are set solidly in the 


“earth to a sufficient depth to be undisturbed by frost, 


and are packed about with sand. These posts project 
above the surface to a height of about 4 or 5 feet, and. 
to their sides, at the top, are strongly bolted 
planks,. 3 by 10 inches, set on edge and carefully 
fitted, so that the top of the planks is flush with 
the top of the posts. Posts are set at intervals of 


6 feet. This low structure was so built simply for ' 


convenience of access in conducting experimental in- 
vestigation. | 
_ À very neatly designed and well constructed power 
house stands directly over the track. The track passes 
directly through its centre at a distance of about 2 feet 
from the floor. The building is surmounted by a look- 
out tower, from which the car may bs watched as it 
speeds around its half-mile course. | 

The power equipment of the station consists of a 
Sturtevant 20 H.P. engine and an Edco dynamo to fur- 


nish current for the propulsion of the car. This dynamo — 


is wound for a pressure of 1,000 volts. A horizontal 


tubular boiler supplies steam for the engine and for the 


heating of the building as well. A small supply and 


work room is conveniently arranged in one corner of 


the building. The station is lighted by Bernstein 
series incandescent lamps, and the track is lighted when 
necessary with seven arc lights. | 


Upon the heavy framework of wood of which the 


track structure is composed are placed the solenoids, a 
series of coils extending along the entire track at in- 
tervals of 6 feet. These coils have an internal diameter 
of 11 inches, and are each made of about 20 lbs. of 
No.14 wire. The two rails of the track extend through 
these coils, one at the top and the other at the bottom. 
The lower track is in connection with one terminal of 
the dynamo and the other terminal is connected with a 
lead wire parallel with the lower track. To this wire 
are attached branches connecting it to the various 
sections of the upper track, these sections being about 
six feet long. The passage of the car completes the 


circuit between the upper and lower rails through the — 


solenoid in advance of the car, and the car is thus 
pulled into the coil urtil it is midway through the 
coil, when the current is cut out and transferred to the 
next coil in advance. 3 

The car is an iron cylinder 10 inches in diameter 
and, with its conical ends, is 12 feet long and weighs 
390 Ibs. It runs on two wheels, and also has guide 
wheels to run on the track above the car. Doors upon 
its side allow of the necessary matter constituting the 
load of the car to be placed upon its inside and securely 
locked in place. | 


The greatest difficulty experienced in the operation 


of this track and car was in the adaptation of the car 
to the compound curve, made up of a grade and a 
curve of short radius. It was found necessary to make 
the car itself rotate to accommodate itself to the curve 
and grade, thus introducing a great frictional resist- 
ance. In spite of this, however, the car has been 
drawn about the oval track in about 14 minutes, and its 
speed has reached about 45 feet per second. The 
greatest acceleration observed was about 34 feet per 
second, which, if maintained for a minute would give 
a speed of about two miles per minute. The shape and 
difficulties of the present track, however, prevent the 
acquiring of such a speed. 

In forming an opinion of what has been already 
accomplished by the plant described above, it should be 
borne in mind that the whole project was so new that 


every step has had to be taken without the assistance of 


any precedent, or of the experience of others in similar 
work. Its growtb, however, has been very satisfac- 
tory, and Prof. Dolbear asserts that ‘there is every 
reason for thinking that in a short time the car will 
be capable of running away from the swiftest express 


train. . | 


IMPROVEMENTS IN TELEPHONE EXCHANGE 
-SWITCHBOARDS. 


J. E. KINGSBURY. 


THE subject of improvements in telephone exchange 
switchboards is of so much interest and importance 
that it cannot well be left at the point reached in the 
article on the subject last week. | ue 
I may first say that switchboards for small exchanges 
have not been neglected in the way the writer of the 


- 2 | 
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we 
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| 


article süpposes. All the improvements in details 
which have been made in connection with multiple 
boards have been applied to the smaller boards so far 
as practicable, but it is quite true that the type of board 


remains very much ‘what. it was many years ago. I 


find this, however, simply a tribute to the prescience of 
its designers, The type I refer to is what is known all 
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over the world as the “Standard” switchboard, in 


which the two subscribers’ indicators are cut off, “left 
idle,” and a special ring off indicator inserted in the 


circuit of the pair of cords with which connection is 


made. This type of board is made from 25 subscribers 
upwards, for telephone exchange use. 
boards are not usually fitted with clearing out drops, 
but nevertheless only one of the subscribers’ drops is 
left in circuit. The question of switchboards for .ex- 
changes is a large one and I cannot hope to do more 
than touch the fringe of the subject, but it is important 
that those of your readers who are not practical tele- 


phone men, and yet interested in telephony, should not 


be led to an incorrect conclusion by reason of the way 
in which the subject was dealt with last week. 

A switchboard cannot be judged by itself. It is, or 
will be, one of a series making an exchange, and the 
exchange in its turn is, or will most likely be, one of 
a number constituting a telephonic system. <A switch- 
board, then, must not only work well with the number 
of subscribers for which it is fitted, but must also be 
so arranged that further sections may be easily added 
as the subscribers increase ; the whole work smoothly 
and quickly ; and the electrical conditions be such as 
will interfere as little as possible with conversations 
from distant places. 


The switchboard shown last week has a frontage of : 


about 2 feet 6 inches. By the time the exchange had 
reached 120 lines there would be 4 sections covering 
a distance of 10 feet. Subscriber No. 1 would .be 


on the extreme left, and No. 120 on the extreme . 


right. If those two numbers were required to be 
connected, it could not be done with one operation. 
The cord is not sufficiently long, and if it were there 
are three other operators in the way. ‘“ Cross connec- 
tions” therefore would be provided between the 
different boards, the work of connecting doubled, and 


the risk of error increased by the call passing through 


two hands. This system of cross connection is un- 
avoidable in non-multiple exchanges, but in no case 
should it ever be necessary with so small a number as 
120 subscribers. I would like to point out that it is 
not necessary to cover so large a space. The boards 


_ may be more compressed, but then the plugs are 


crowded. It is a choice of evils. 

This type of board fails when considered as part of 
a series. Not only so, but it fails to come up to what 
is claimed for it when considered singly. The descrip- 
tion says that because it only requires the plug of any 
line to be inserted in the jack of any other line to make 
a connection, it is plain that much less work is necessary 
than if a cord with a plug at each end of it were to be used 
for the purpose. At first sight it does seem so, but it 
is a fallacy nevertheless. Further on in the article the 
movements required are given in detail, and I tran- 
scribe them below in comparison with the movements 
required to make a connection with the board illustrated 
here, which is a double cord board :— | 


SINGLE CORD. Dougze Corp. 


Insert general plug in No. 5 Insert first plug into No. 5 
jack ose | jack (the operator’s 
Take out general plug from telephone is then in the 
Insert general plug in No. Insert second plug into 
10 jack and ring... - 2 |: No. 10 jack and ring... 
Insert No. 10 plug into Throw over lever of speak- 
No. 5 jack À Ing key (which connects 
Take out general'plugfrom the two subscribers and 
No. 10 jack ve +4 à disconnects the operator) 1 
Total ... 6 Total ... 4 


Instead of much less work being necessary, two 
movements more are necessary to make a connection 
on the single than the double cord board. The making 
of a connection is not all the work. The connection 
has to be unmade, and a comparison is not fair which 
does not include that also. When this is considered, 
the movements are equal in number, the single cord 
board requiring only one plug to be pulled out (1), 
whilst the double cord requires two plugs to be pulled 


out and aspeaking key to be thrown over (3). It is-not 


Smaller switch-. 


to be supposed that thess movements, though of equal 
number, are of equal value. The double cord move- 
ments are done much more quickly. : 

I think this will suffice to show that the saving of. 
30 per cent. in operators’ work, which is claimed, is: 
quite illusory, the balance is the other way. | | 
- But if there be no saving in operators’ work, wherein» 
consists the “Improvement”? It is not in facilities 


offered in other directions, for there are none. It ig: 


not in economy of first cost, for more material is used, 
It is not in saving of operators’ wages, for the same 
number of subscribers takes a larger number of operators 
than a double cord board. PR ioe 
I am aware that there are advocates for these boards 
whose opinions are entitled to respect, but, unfortu- 
nately, opinion may be set against opinion. There is, 
probably, no subject which it is less safe to dogmatise 
upon than telephone switchboards. Circumstances do, 
undoubtedly, alter cases, and should be taken into ac- — 
count ; but there are certain all-round requirements 
which have to be met, and it ought to be possible to 
demonstrate with reasonable precision in what way . 
these boards are superior in design to their predecessors, 
The demonstration is not contained in last weék’s 
article. If I were to point out all the short-comings 


of the board and the errors of statement and deduction 


in the article, I might give the impression that my 
criticism was of a captious character ; whilst, on the 
contrary, I am desirous only of contributing a few 
items of interest on a general question. | R 

The board here illustrated is one of a type which the- 
writer of last week’s article does not allow for, 2.e., a 
double cord board without special clearing out drops, 
and yet only one drop left jn circuit. It is for 100’ 
subscribers, and is. 23 inches wide. Thus 500 sub- 
scribers would occupy a space of less than 10 feet. It 
has some advantages, though in principle it is not 
better than the special clearing-out drop type. This 
latter enables the most suitable drop to be used for re- 
spective purposes, 7.¢., those which would interfere 
with talking are “left idle,” those which do not dele-' 
teriously affect talking are left in circuit. The designers 
of the standard switchboard recognised the fact which 
has been overlooked by their critics, that a telephone 
switchboard needed something more than a line of 
communication between one subscriber and another,’ 


_ and concluded that the most suitable place for the 


necessary apparatus was in the circuit of a pair of con- | 
necting cords. It is the absence of this necessary 
apparatus which makes the particular form of single 
cord board in question, clumsy in operating. If it were 
present, it would take up more room, and while in- 
creasing the cost, nullify the advantage. And here, 
I may say, that a single cord multiple board and the 
type of single cord board under discussion, are two 
distinct things. Inthe multiple board there is key- 
board room for all the apparatus needed and the 
apparatus is there. 


EDINBURGH EXHIBITION. 


(Continued from page 407.) 


“ Silvertown” Dynamo and “ Globe” Compound 
Engine.—Tue dynamo, which is capable of giving a 
continuous output of 350 ampéres and 104 volts at 300 
revolutions, has been designed for coupling direct to a 
high speed engine, and is so coupled to a Globe com- 
pound engine having cylinders 8} inches and 15 inches 
diameter, by 8-inch stroke. The magnets are of the 


single horseshoe type, with pole pieces at the lower 


end, each vertical limb carrying a metal bobbin, on _ 
which is wound both series and shunt wire. Thearma- _ 
ture, which is of the ring type, has its core built up of — 
thin annealed charcoal iron discs, insulated from one 
another by every alternate disc having a thin coating 
of special ebonite cured on. The discs are keyholed, 
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and carried by a four armed gun metal spider which, 
in turn, is securely keyed to the steel shaft. The arma- 


_ ture winding consists of one layer of insulated strand 


cable, wound and connected on in the ordinary method 


to the commutator, which is built up of hard drawn 
copper segments, insulated with mica, and carried 


at each end by insulated gun-metal rings, fitting 
into grooves, turned in the commutator. The in- 
sulation of this ring is obtained by the use of 
ebonite, which is cured.on to this ring to a thick- 
ness of about 


lating pieces. The rings fit on to a gun-metal sleeve, 


bored to fit the shaft, and the whole commutator is 
screwed up tight by nuts on ‘this sleeve, so that it is. 


complete in itself. There are three brush-holders on 
each spindle, each fitted with separate adjustments for 


pressure, and with hold-off catches. The brushes and © 


holders are made of ample section, and each brush- 


_ holder is connected by a.separate flexible conductor to 
the terminal board of the machine, to avoid the neces- 
_ pity of collecting the current through the contact 


between the holder and the spindle on which it is 


carried. The dynamo has been designed for continuous 
running in an engine room, the temperature of which 


issomewhat over 100° Fahr., and the rise of tempera- 
ture has therefore been kept low ; an actual test, made 


hy placing the thermometer on the armature directly 
the machine was stopped, and noting the highesi tem-: 
perature recorded by the thermometer, showing a rise 


of 25° Fahr. | 


REVIEWS. 


The Working and the Connections of Electric Tele- 


graphs. Compiled by Prof. Dr. KARL EDUARD 
ZETZSCHE, Engineer of Imperial Telegraphs, with 
the co-operation of several specialists ; being, at the 


same time, the second half of thethird volumeof the . 


Manual of Electric Telegraphy. Part 2, Section 3 ; 
The Arrangements and Connections for Multiple 
Telegraphy. Drawn up by Dr. A. TOBLER and 
Dr. E. ZETZSCHE. Halle on the Saale : W. Knapp. 


The authors of this treatise deal with their subject in 


the most thorough-going manner. Inthethird section, 
with which the present volume begins, they explain the 


kinds of multipletelegraphy. They distinguish duplex 


telegraphy, 7.¢., the simultaneous dispatch of two tele- 


_ grams in opposite directions on the same line ; diplex- 


telegraphy, the dispatch of two telegrams on one and 
the same. line, bat: in the same direction, and, lastly, 
quadruplex-telegraphy, the dispatch of two telegrams 
on the same line in each direction. As regards the 
economical value of multiple telegraphy, it is remarked 
that in spite of the great number. of devices proposed, 
the system has not met with such wide application as 
might have been expected. There seems little prospect 
that as many messages. can be dispatched by duplex 
telegraphy on a single wire as can be sent upon two 
wires by simple telegraphy. | a | 
The authors describe in the first place the duplex: 
telegraphs for short lines, then those for long aerial 
lines. and, lastly, those suitable for cables. Under each 
of these heads the various kinds of instruments are 
described and shown in beautiful figures. . | 


In duplex telegraphy in long aerial lines, well-insu- | 


lated, and still more in cables, the phenomena of charg- 
ing constitute an obstacle. © 
Intermittent multiple telegraphy, is discussed at great 
length, with special notice of the systems of Laborde, 
Munier, Brown, and La Cour. The work is evidently in- 
complete, the appearance of: the concluding part being 


_ promised by the end of the current year. Still, we can 


have no hesitation in pronouncing ‘it:a treatise of great 
value to telegraphists and to electrical engineers in 


ness. 4th of an inch; and it has been. 
found that this method has given much more satisfac- 
 tory results than the old one of having separate insu- 
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Practical Manual of the Installation of the Electric 


Light (Manuel pratique de l'Installation de la 
Lumière : Électrique). Par J. P. ANSEY, Electrical 
Engineer. Paris: Tignal. | 
This manual, after general rules for installation, 
treats of motors and their..possible defects. Steam 


engines, gas-engines, petroleum engines, hot air, com- 


pressed’ air and. water power, are all described. Com- 
pressed ,air, on the system of Popp, seems to find 
considerable favour in Paris. Next follows a descrip- 
tion of electrical machines, with an account of the 
properties which they ought to possess. We have then: 


the installation, maintenance and care of the machines. 
Accumulators. are described especially as adapted for. 
lighting purposes by the Electrical Power Storage . 


Company. The rest of the work is devoted to arc 
lamps, the Jablochkoff candle, glow lamps, and acces- 
sory appliances, the arrangement of the leads, special, 


installations, ¢g., those of powder works, distilleries, . 


mills, ships, light-houses, and theatres. 
A special chapter lays down the duties of the various. 


officials engaged in electrical works, and an appendix 
gives an abstract of the French laws, on the introduc- 


tion and regulation of the electric light in theatres, | 


music halls, &c. | | | 
The work is illustrated with 135 figures in the text, 


- many of which, we are sorry to say, are strikingly bad. 


Traité D'Electricilé et de Mugnetisme; théorie et appli- 
cations ; instruments et methodes de mesure electriques. 
Cours professé. à l'Ecole Superiewre de telegraphie. 
By A. VASCHY, Ingenieur des Telegraphes, Repéti- 
teur à l’Ecole Polytechnique. Vols. 1 and 2. Paris: 
Librairie Polytechnique, Baudry et Cie, 15, Rue des 

_ Saints-Pères. | 


‘These two volumes form an excellent treatise on 


electricity and magnetism. Theory, properly 80 called, 
forms the subject of the. first volume; elementary 


principles are not dealt with, these being supposed to 
have been previously studied by the reader. In the 


second volume the application of electrical laws to 
telegraphy, telephony, and other subjects, is con- 
sidered, electrical measurement being more particu- 
larly dealt with. The books being especially written 
for students studying telegraphy, the subjects - of 


electric lighting, dynamos, &c., are not touched - 


upon; we say “written for students studying tele- 
graphy,” but we imagine that this is only nominally 
so, for the nature of the whole treatise is far too deep 
to be of any practical value to an ordinary student, it 
being somewhat on a par with the “ Electricity and 
Magnetism’ of Clerk Maxwell ; in fact, we, should 
say that it is the very last work to recommend to 
such students. Generally speaking the two volumes 
may be described as a very excellent “ boil down”. of 
matter which is found scattered through numerous 
modern works, though we by no means say that there 
is not a good deal of original matter also. Although 
frequent references are made to authorities in foot 
notes, there is a very. great deal of original information 


obtained from standard works of which no acknow- 


ledgement whatever is made. The author has taken 


great pains to keep to the front by giving the very latest 


information, and he does not deal with individual sub- 
jects at too great a length. Altogether we must express 
ourselves as much pleased with Mr. Vaschy’s produc- 
tion, which does him great credit. i 


Dictionnaire d'Electricilé et de Magnetisme. By JULIEN 
LEFEVRE. 2nd issue.- Paris: J. B. Bailliere-et Fils, 
‘19, Rue Hautefeuille. 

We expressed a distinctly favotrable opinion om the 
lst issué of this dictionary ; ‘the 2nd issue commenting 
at “ Electrolysable,” and terminating at ‘* Magneto- 


metre,” is equally good with the first, . The whole work. | 


promises to be a very valuable compilation when com: 
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Tables to find the Working Speed of Cables, com- 
prising also Data as to Diameter, Capacity, and 
Copper Resistance of all Cores. By ARTHUR DEAR- 
LOVE. London: E. & F. N. Spon, 125, Strand. 


Although but few bouks dealing with the subject of 
the electric telegraph are now issued, the subject of the 
electric light and the’ application of electricity for the 
purpose of power having carried all before it, yet 
occasionally productions are issued dealing with par- 
ticular points in connection with telegraphic communi-' 
cation, some of small value, others of distinct utility. 
The small pocket-book before us decidedly belongs to 
the latter class. Up to the present, practically little 
reliable information bas existed which was available 
when it was required to estimate what working speed 
could be obtained through a proposed cable of a par- 
ticular type, or to estimate what type would be 
required to obtain any particular speed. This very 
necessary information can now be obtained with 
certainty by means of Mr. Dearlove’s useful tables. 
The latter have been compiled from formule which 
have for some time been used by Messrs. Clark, Forde 
and Taylor (names which are a guarantee for correct- 
ness on a subject of the kind in question), and are 
based on mean results recently obtained in the com- 


mercial working of long cables. The starting point : 


upon which the calculations are based are: Ist, the 
capacity of a cable whose conductor and dielectric are 
of equal weights is ‘355 microfarad per knot.. 2nd, 


the temperature of a laid cable is 45° F., at which . 


temperature each knot-pound has a resistance of 
1,124 ohms. There are actually two tables in the 
book, the first giving all data with reference to cores of 
from 100 lbs. copper and 80 lbs. gutta percha to 500 lbs. 
copper and 500 )bs. gutta percha, the former giving, it 
may be mentioned, a speed of 26°6 words per minute 
(over a length of 1,000 knots), and the latter a speed of 
147:7 words per minute. The second table gives di- 
mension coefficients for various lengths of cable up to 
4,000 knots, by which the working speed given in 
Table I. have to be divided.. Of course in practice a 
clerk cannot read on a mirror instrument at a greater 
speed than about 25 words per minute, so that it is not 
to be understood that where a greater speed than this is 
shown by the calculations, this speed can actually be 
obtained, but only that the particular cable in question 
has a larger core than is necessary. This point might 
perbaps be shown a little clearer in the explanatory in- 
troduction, as it is liable we, think, to mislead. By the 
use of automatic transmitters and receivers very high 
speed working is possible under certain conditions. It 
would be interesting to know what this speed would be 
in practice on a 1,000-mile cable with 500 lbs. copper 
and gutta-percha, and which is calculated to give, with 
an instrument as sensitive as the mirror, a speed of 
147 7 words per minute. 0 


BRITISH ASSOCIATION FOR THE ADVANCE 
MENT OF SCIENCE.—LEEDS, 1890. 


EXPERIMENTS TO DETERMINE WAVE VELOCITY IN 
| CERTAIN DIELECTRICS. 


| By F. T. Trouron. 
* (Read before Section A, September, 1890.) 


THe method employed was described in Nature, February 21st, 

1889, and depends essentially on interposing a sheet of the 
dielectric bef{ween the reflector and the resonator in Hertz’s well- 
known experiment of electro-magnetic “loops and nodes.” The 
effect of this is to move in towards the reflector the system of 
maximum and minimum sparking positions. The amount of the 
displacement thus resulting depends on the rate of propagation of 
the disturbance through the dielectric sheet. 

. In the experiments made the sheet was placed immediately in 
front of the reflector. The circular form of resonation was em- 
ployed to determine the position of the ‘ loops and nodes,” and it 
was cd held so as to be only effected by the magnetic com- 

If the reflection, which occurs at both ‘surfaces of the sheet, be 
neglected, (4) the index of refraction wil] be found by dividing (1) 


the thickness of the sheet into its air equivalent pu = (Go T d. where | 


# is the distance from the sheet to the first node or magnetic 
minimum position, and x, the distance of the node from the, 
reflector when the sheet is removed—that is to say, one-quarter | 
the wave-length in air. 

When the reflection from the surface of the dielectric is con- 
sidered the expression for y is not quite so simple. If we suppose 


the metallic reflector in optical contact with the dielectric sheet, : 


we can then sum up the multiple reflections resulting very much 
as in the well-known way of doing so for Newton’s rings. Let the 

amplitude of the incident radiation be taken as unity, and let b be’ 
that of the reflection at the front surface of the sheet, and c of the 
part penetrating. This portion on reaching the metallic reflector 
is supposed returned, and at the front of the sheet is 
let the part reflected back to the metal bec e, and that sent out 
c f, and soon. The reflected wave is found by summing up these 
terms. If sin ¢ is taken to represent the incident radiation at the’ 
front surface of the dielectric, the total reflection then is b sin @ + : 
cf {ein (p + à) + sin (p + 28) +e* sin +45)+ . . . }, where, 


é=m 21 p, m standing for . This can be written as A sin ( 


1 v—b?) sin 6 
2m r), when tan 2m=r +0 This gives for u, remem- 


(u—1) 2psin2 mpl 


bering that b tan2mr = 1) + +1) cos 2 m 


Here r is the equivalent distance in air, or r = a — +. 

Some experiments have been made with sheets of pitch, solid 
paraffin, sulphur, and plaster of Paris. In the case of pitch, the 
value of » calculated from the above results is about what would 
be expected, namely, about 17 (Hertz by means of his pitch prism 
found 1°69) ; but in the case of the others the calculated values of 


hs are evidently much too large, those for paraffin and sulphur 
y 


ing between 3 and 4. The area of the pitch sheet was 60 by 45 c., 
that of the paraffin and sulphur 69 by 29c.; the thicknesses were 
3:5, and 3c. respectivelv. The zinc reflector placed behind’ 


the sheets was the same size as the shéets. It may be duetothe 


small sizes employed that these unsatisfactory results were ob- 
tained, the small size of the reflector introducing diffraction phe- 
nomena—that is to say, the first node is situated at more than \/4 
from the reflector. This is due to the electrically-charged edges 
of the metal reflector. This is more fully referred to in Phil Mag. 
March, 1890. An approximate calculation of the action of such 
a refléctor can be obtained by supposing it equivalent to a Hertz 
vibrator ; in this way are obtained values for the velocity of the 
disturbance near the reflector greater than the normal. It may 
possibly be that these abnormal velocities (or whatever may be 
the true phenomenon which is equivalent to such) are effected in 
a greater ratio than the normal velocity is by the substitution of 
other dielectrics for air. In fact, taking Hertz’s value for the 
+ 1 


velocity at distance » as v = v ae 


» we find something 


of the kind. For a dielectric whose index of refraction is 
Hy Uy Vi TT yt 


my? + 1 | | 
v, = =p ( This gives ,, as greater 


than y the normal value. 

It must, however, be remembered that at the distances in the 
present case the formula can hardly be satisfactorily applied. The 
thing might be experimentally tested by placing the sheet at a 
little distance in front of the reflector. There is no question but 
that the employment of larger dielectric sheets and metal re- 


flectors, so as to give the equiphasial surfaces plane instead of — 


curved, will be the best solution of the main enquiry. 

When there is a space left between the dielectric sheet and the 
reflector, the calculation is more complicated than before, owing 
to the reflection from the back of the dielectric as independent of 
the metal. In the following this distance is supposed nothing but 


. the back reflection from the sheet left. The result can be written 


as tan 2 m v 


- Asina + cain y, where a is the amplitude of 
( A COS & + COs y 
the reflection from the dialectric sheet alone, the metal being 
removed, and a the alternation in phase introduced ; and where 
c is the amplitude of the point resulting from replacing the metal 
reflector, and y the alteration in phase belonging toit. a anda 
are found precisely as in Newton rings. | 
ite find c, let the transmitted beam be written as B sin (p + 8) 
when 


sin 6 
and suppose this returned by the metal reflector. Part of this 
. Will be transmitted by the sheet, and part sent back a second time 
to the metal. The part transmitted is 8° sin (p + 2 8) ; the part 
reflected back to the metal is a B sin ( + 6 + a). This is again 
reflected by the metal, and is again divided up. The part trans- 


again divided; 


; and the value of the index at distance | 


| | 
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itted is A 8° sin (9 + 28 + a); the part reflected is a’ B sin 
6 + B + 2a) and so on. Then we have to solve 


esin(o + y) = B {sin(@g + 2 8) + À sin ( + 28 + a) + À 


sin(p+28+2a)+. . . . .. 
and summing up we get the values of cand y. Putting in for the 


sines their exponential values and recollecting that 5? =: (1 — À?) 


(1 — a’)? 


1—2acosa + a’ 


we get ©? = and y = 2 8 + tan-1 A sin a 


values as given above. In the case of some substances it was 
found quite impossible to make a determination of p after the 


method described, as they afforded of themselves such strong 
reflection. Glass even 2 c. thick gave considerable reflection, as 
did also a limestone flag 2°5 c. thick. Slate and sandstone gave , 


reflection, but not so strong as the other two. A sheet of coal 
25 c. gave very slight reflection, but a sheet of thin battery carbon 
reflected like metal. No reflection could be obtained from ebonite 
26 c. thick, shellac 2 c., or tallow, pitch, paraffin, or sulphur. This 
reflection is doubtless due to absorption of the beam reflected from 
the back surface, which thus weakened cannot sensibly interfere 
with that from the front surface. Owing -to the nature of the 
apparatus and the fact of its constantly changing in sensitiveness, 
no precise measurements are possible, but a considerable number 
of comparisons between different substances were made in this 


| wise. e resonator was set so as to only just spark on aq À 
-_ say, a sheet of glass behind it as reflector, then quickly a sheet of, 
i In this way it could be found 


say, sandstone, and again glass. 
that while glass caused sparking the sandstone did not. A cell 
oer cin ‘as to thickness) made of cardboard, which could be 

ed with various substances in a broken up state, such as quartz, 
sand, chalk, lampblack was tried. When 2c. thick no reflection, 
or hardly any, was found with sand, fair reflection with chalk, and 
lampblack gave as “ good as the limestone flag.” Before the chalk 
was well dried it seemed to give stronger reflection. These sheets 
were about 1 foot square. Some quantitive method, such as that 
used in Germany by Rubens and Ritter, but which could be applied 
on a small scale, would be desirable, for these experiments are 


necessarily of the very roughest sort. 


LONDON COUNTY COUNCIL. . 

Tux weekly meeting was held on Tuesday at Spring Gardens, Sir 
John Lubbock in the chair. | | 

The Highways Committee reported that they have considered 
the question whether the council should be advised to again 
attempt to obtain control over the overhead wires in the County 
of London. It will be in the recollection of the council that the 
Bill introduced for this purpose last session was, after having been 
amended and passed by the select committee, réjected by the very 
small majority of three in the House of Commons, the voting 
having been 200 for and 203 against, notwithstanding that the 
chairman of the Select Committee and the chairman of Com- 
mittees of the House fully explained the Bill, and supported the 
decision of the Select Committee. The committee are of opinion 
that the Bill, having received the approval of a Select Committee, 
should be again submitted for the consideration of Parliament, 


_ and they therefore recommend— 
That the council’s Bill relating to overhead wires, in the form 


in which it passed the Select Committee of the House of Commons, 
subject, however, to such modifications as the Parliamentary Com- 
mittee may consider necessary, be again introduced into Parlia- 
ment next session ; and that it be referred to the Parliamentary 


Committee to give the requisite notices, and to take other measures 


necessary for the purpose. 

The committee have considered three notices of the London 
Electric Supply Corporation,.as follows— . 

6th October, 1890 (Registered No. 120), of intention to x: dis- 
tributing mains in Waterloo Bridge Road and Westminster Bridge 


Road (1 plan). Hate 

6th October, 1890 istered No. 121), of intention to lay dis- 
tributing mains in Westminster Bridge Road, Waterloo à 
Borough Road and Borough High Street (1 plan). 


.6th October, 1890 (Registered No. 122), of intention to lay dis- 


tributing mains in Blackman Street, Newington Causeway, New- 
ington Butts, and Walworth Road (1 plan). 
ese notices relate to works of the same character as those ap- 

proved by the council on previous .notices of this company; and 
the committee recommend— 

That the sanction of the council be given to the works referred 
to in the notices | 
6th October, 1890, of the London Electric Supply Corporation, 
upon condition that the company do give two days’ notice to the 
council’s engineer before commencing the work; that the mains 
be laid under the footways, and be kept 9 inches below the under 
side of the pavement, wherever it is found practicable to do so; 
and that where the mains cross the carriageways they be kept at 
the same depth ‘below the concrete, or the road material, as the 
case may be. | 


The committee have also considered a. notice, dated 9th October, 


1890 (Registered No. 123), from the Notting Hill Electric Light, 


ing Company, of intention to lay three 2-inch pipes across Hollan 


1— acosa’ 
The calculations of » from this result is practically the same 


gistered Nos. 120, 121 and 122), each dated 


Park, from No. 39 to No. 76 (1 plan); and a further notice 
(Registered No. 124) from the company, bearing the same date, of 
intention to lay a 15-inch culvert on the east side of Pembridge 
Gardens, from No. 4, Pembridge Square to No..74, High Street, 
Notting Hill (1 plan), in substitution for the works in Pembri 

Gardens already sanctioned by the council (Registered No. 108). 
The proposed works appear to be unobjectionable ; and the com- 
mittee recommend— 4 | 


That the sanction of the council be given to the works referred 


to in the notices (Registered Nos. 123 and‘124) of the Notting: 


Hill Electric Lighting. Company, each dated: 9th’ October, 1890, 


upon condition that the company do» give two days’ notice to the 
council’s engineer before commencing the work ; that the cover- 
stones of the culverts under 20 inches wide shall be not less than 
2 inches thick, and of the wider culverts ‘iiot' léss than 2} inches ;’ 
and that, where the culverts cross the carriageway, there shall be 
at least 9 inches thickness of Portland cement concrete above the. 
cover-stones of the culvert, in addition to the road material. . . 
The Kensington and Knightsbridge Electric Lighting Company 
has given a notice (Registered No. 125), dated 8th’ October, 1890, 


of an intended small extension of mains in Hyde Park Gate (1: 


plan). There to‘ be no objection to this ; and the com-. 

That the sanction of the council be given to the works referred 
to in the notice (Registeréd No. 125) of the Kensington and’ 
nn 7 Electric Lighting Company, dated 8th October, 


NOTES. . 


The Electric Light in Barcelona. — The electro- 


technical journal Los Andles de la Electricidad, of 
Madrid, does not look very favourably upon the scheme 


for lighting (7,000 incandescence lamps), the town-of - 


Barcelona by means of Ferranti dynamos, working at 
10,000 volts, underground cables, and transformers. 
The high potential is objected to because, it is said, that 
the Deptford scheme has not yet proved a success, and 
underground cables are taken exception to, such a 
system being next to impossible in Barcelona where no 
large sewers exist, and where the ground under the 
narrow streets contains a perfect network of gas and 
water pipes, and small drains. 


The Electric Light at Bournemouth.—At a meeting 
of the Bournemouth Commissioners last -week a letter 
was read from Messrs. Learoyd, James & Mellor, apply- 
ing for consent to a provisional order being granted to 
their client’s, The National Electric Supply Company, 
Limited. A committee recommended that consent be 
given, subject to the order being approved by the Com- 
missioners. It was stated that there were already two 
companies with provisional orders, one of whom, 
however, had made no sign of acting upon.it. The 
matter was referred back to the committee. A letter 
was read from the Brash Electrical Engineering Com- 


pany, intimating their intention of shortly commencing . 


to lay their wires underground. — 


The Electric Light in Cornwall.— The Penzance. 


Town Council have been asked to accede to the appli- 
cation of the Penzance Electricity Supply Company, 
for the grant to them of a provisional arder, but after 
consideration they have adopted the recommendation 
of the Lighting Committee, that the Council should 
themselves take steps to obtain an order with a view to, 


entering into a contract with a company to carry out 


the works. 


Croydon and Electrie Lighting.—The town authori- 
ties are making application for a provisional order. 


A Generous Bequest.—The late. Dr.. Muirhead, of. 
Lanarkshire, has left the bulk of his estate to be.applied _ 
to founding and maintaining an institution to be called 
the Muirhead College for the instraction and education 
of women in medical and biological sciences, whereby . 
they may be trained to become medical practitioners, 
dentists, electricians, and chemists. The testator ap-’ 
pointed fourteen ladies and gentlemen’ as executors. 
It is expected that the estate, which is chiefly in land, 
will realise about £30,000. 
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The Argentine Cables.—The journal La Nacion, of 
Buenos Ayres, contains a paragraph concerning the 
concession of the proposed cables between the Argen- 


tine Republic and Europe. As many of our readers ~ 


have a certain interest in this scheme, we translate the 
paragraph for their benefit -—“ Bieckert and Company's 
Cables.—On the occasion of the drawing up of the final 
deed of contract referring to the concession which, by 
the law of the 8th November, 1889, was obtained by 
Messrs. Emilio Bieckert & Co. for the laying and work- 
ing of a telegraph cable to Europe, a difficulty was met 
with, which may result in the annulling of the contract 
signed by ex-President Juarez. This circumstance 
should not be necessary in order to induce the Govern- 
ment to abandon an enterprise which, at a cost of 11 
millions of gold dollars, bearing an interest of 5 per 
cent., lays a burden upon the national treasury. The 
condition to which a spendthrift administration has 
brought the country does not sanction the contracting 
of engagements of ithis nature, more especially since 
there already exist abundant facilities for telegraphic 
communication with the whole world. The entering 
into contracts of this kind would be a repetition of 
censurable actions, and would produce the most adverse 
expressions of opinion. The present administration, 
which is waging war against dishonest employés, will, 


we are sure, continue it with the greatest determination 


against those concessions whose aim is the building up 
of private fortunes at the expense, and to the ruin, of 
the interests of the community.” 


Recent Interruptions and Repairs to Submarine 


Cables and Land Lines :— 
Cables, Interrupted. Repaired. 
Suakim—Perim ... ..… 12th Sept. 1890. Still interrupted. 
= Louveugo— Marquez and | 
Durban ... eee ... 15th Oct., 1890. 16th Oct., 1890. 
Cape St. Jacques (Saigon) 
and Thuanan (Hué) ... 21st ,, ,, Still interrupted. 
Land-lines, 


Guatemala... aes . 26th July, 1890. 7th Oct., 1890. 
Moulmein—Bangkok . 4thOct, , 8th , 


Communication with Turks’ Islands.—The Halifax 
and Bermuda Cable Company has issued a notification 
in which it undertakes to transmit by post telegrams 
for Turks Islands (West Indies), which may be sent vid 
Bermuda. The telegrams will be posted at Bermuda 
on or about the 18th of each month, and an additional 
charge of one shilling per postage will be made on each 
telegram. The words “Post Bermuda” should be 
added to the address of every telegram. 


Increase of Plant at Bradford.—To meet the in- 
creasing demands for the electric light at Bradford the 
Corporation is now having an additional Willans’s 
engine of 300 I.H.P. put down. The engine is coupled 
direct to a Siemens’s dynamo capable of developing 
240 E.H.P. The new work is being carried out by 
Messrs. Siemens Brothers, and the same firm has also 
in hand the laying down of additional feeding and dis- 
tributing mains. A set of storage cells is also being 
supplied. These have been supplied by Messrs, 
Crompton, Howell & Co., and they have a capacity of 
1,000 ampére hours. These cells are intended to meet 
whatever demand there may be for light in the still 
hours of the night and morning. At 10 a.m. they will 
be thrown out of use by the starting of one of the 
engines and dynamos, and in the evening, when the 
demand for light is at its height, the corporation, 
during the coming winter, will be in a position to turn 
on four engines and dynamos, the united output of 
which will equal 600 E.H.P. | 


Advice Gratis—In a leaflet which the “ Medical 


Battery Company, Limited,” gets inserted in a number 


of “serious” journals, we read :— Beware of Bogus 
Appliances.” Perhaps Mr. Harness, or some one of his 
physicians, surgeons, and electricians has by mistake 
put on the magic cap, which had the inconvenient 
property of causing its wearer to speak the truth. 


The ss, “ Silvertown.’’—This cable ship, which left 
the Thames on October 11th, arrived at Las Palmas. 
Gran Canaria, on October 18th. She left this port, after 
coaling, on October 19th, for Valparaiso. 


The Are Musical Society.—This society, com 


of members of Mr. Ronald Scott’s works at Acton Hill, 


opened its second season of smoking concerts on the 
21st inst., at the Lyric Hall, Ealing, the concert being 


preceded by a dinner to which nearly 60 sat down. Mr, | 
A. H. Tripp, the popular and ever energetic honorary 


secretary, to whom a vote of thanks was proposed by 


Mr. Scott, received quite an ovation, the general success. 


of the society and of the dinner that night being 
entirely due to Mr. Tripp’s personal exertions. he 


Owen’s College, Manchester.—A prize of £10 has 
been offered by Mr. Williarh Mather, M.P., for the best 
essay on some subject connected with the technical ap- 
plication of electricity, the competition being open to 


students working in the physical laboratory of the. 


Owen’s College during the day or evening. Theaward 
is to be given at the end of the present session, and Dr, 
Edward Hopkinson has offered a similar prize, to be 
awarded next session. The subject for the present 
mr is “Recent Progress in the Science of Mag- 
netism.” | 


The Southampton Electric Light and Power Com- 
pany, Limited.—At the last meeting of the South- 
ampton Town Council, a letter was read from the Board 
of Trade, enclosing a letter from Messrs. Deacon, Gibson 
and Metcalf, of 4, St. Mary Axe, London, stating that 
the nominal capital of the company is £30,000, divided 
into 4,000 preference and 9,000 ¢ ordinary shares of £5 
each. 9577 ordinary shares had been taken up, and on 
these £1,071 had been paid. The company had issued 


debentures to the amount of £2,100 for the purpose of 


satisfying liabilities under a contract between the com- 
pany and Crompton & Co, Limited, for the supply of 
plant and mains for the purposes of the undertaking. 
The only liabilities of the company were the solicitors’ 
costs to date, and the liabilities under the above- 


mentioned contract. The Board of Trade asked for 


any observations the council might wish to make, and 
the letter was referred to a committee. It was stated 
that the company had already commenced the work, 


and that everything would have to be done to the satis- 


faction of the borough engineer. | 


Presentation to Mr, A. R, Bennett.—On October 
23rd a deputation, consisting of about twenty of the 
National Telephone Company’s employés in Scotland, 
comprisiug all the principal district managers and 
engineers, waited on Mr. Bennett and presented an 
illuminated address, recapitulating his services to the 


company during the eight years of his administration 
as general manager of their affairs in Scotland, and ex- 
pressing regret at his resignation and good wishes for 
the future. The address was accompanied by a costly 


set of Sir William Thomson’s electrical testing appa- 
ratus, manufactured by the India-Rubber, Gutta-Percha, 


_ and Telegraph Works, of Silvertown. The presenta- 


tion was acknowledged by Mr. Bennett in suitable 


terms, and he was afterwards entertained to luncheon. 


at the Windsor Hotel, Edinburgh. 


Signs of the Times.—0O wing to the enormous increase 
in business at the Acton Hill Electrical Works, Mr. 
Ronald Scott has been compelled to replace his gas 


engine by a steam engine developing 200 horse-power. 


The 0. S, A.—An ordinary general meeting of the 


Old Students’ Association of the City and Guilds of 


London Institute, will be held at Finsbury Technical 
College, on Thursday, November 6th, 1890, at 8 p.m., 


when an address on “ Industrialism ” will be delivered . 
_by the President, Mr. W. B. Esson. This should be 


the means of attracting a large muster of members and 
friends. | 
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- patriotism and Telegraphy.—French people have the 
reputation of being frivolous. Of all free and easy 
places Bougival, a pretty Parisian suburb, is one of the 
most celebrated, being a favourite resort to “ canotiers ” 
and “baigneurs” (and principally “ baigneuses ”). 
Still, Bougival is not behind in anything heroic. 
Last Saturday, 26th October, saw the annual com- 
memoration of the deaths of three inhabitants, sacri- 
ficed in “ l'Année Terrible,” victims of their devotion 
to their native country. One of these three braves, 
Father Debergue,” as he was commonly known and 
called, was an uneducated person, aged seventy, who, 
‘not being able to take an active part in the defence of 
his invaded country, made it his business to interrupt 
telegraphic communications between the headquarters 
of the Prussian army at Versailles and an advanced 
post at Bougival. Many times did this patriotic old 
fellow cut the wire with his pruning knife without 
being detected, but at last he was caught in the very 
act. Taken before a court martial, he was condemned 
to death. The officer presiding, taking in kind con- 


pardon him, provided that he swore never to do it 
again. Old Father Debergue proudly answered: “I 
am a Frenchman, and if I get free I will do it again.” 
A few minutes later he was shot along the wall. 


| Edinburgh Exhibition.—A petition was presented to 
| the Court of Session on Tuesday last for the liquida- 


the deficit will be about £40,000, the guarantee fund 
amounting to only £27,000. 


Institution of Electrical Engineers.—The students 
will hold their next meeting on Friday, 7th November, 


attend. 


Telephony in Parisian Suburbs.—At the present time 
suburban districts are connected by telephone with 
Paris, and shortly six more suburbs will be also united 


communes are negotiating with the Administration in 
order to be telephonically connected with the city ex- 
changes, 


| Electric Tramway in. Prague.—It is proposed to lay 
à _ down an electric railway in the exhibition which is to 
be held in Prague next year. The line will be about 


not yet been decided whether to employ the accumu- 
lator or direct system of supply. ss 


Electric Light Fittings for Clubs.—“ The Cavalry ” 
fittings, in Piccadilly, have thoroughout been designed 


Berners Street. The same firm has also designed the 
quaint brackets with sacristy lamps, in Venetian silver, 
which heralded the first night of “La Cigale,” under 
the new management at the Lyric Theatre. 


The McKinley Bill.—This new tariff of the United 

States of America may be obtained from Simpkin, 
Marshall, Hamilton, Kent & Co., Limited, of Stationers’ 

Hall Court and Paternoster Row. It is “an Act to re- 

i duce the revenue and equalise duties on imports and 
for other purposes,” and it might be to the interest of 

anyone having dealings with America to invest 2s. in 


= purchase of the Act, or a copy may be seen at our 
Office. 


Ship Lighting.—The official trial trip of the ss. 
Innamincka, built by Messrs. Napier, Shanks and Bell, 
Yoker, to the order of Messrs. Elder, Smith & Oo., 
London, on behalf of the Adelaide Steamship Com- 


The Innamincka has been handsomely fitted with all 


electric bells, 


sideration the advanced age of the culprit, offered to 


tion of the Edinburgh Exhibition. It is computed that 


when it is hoped that members will do their utmost to 


to the Paris network. In addition to these, eight other 


half a mile long, and will be of narrow gauge. It has 


and manufactured by Messrs. Faraday and Son, of 


pany, Port Adelaide, Australia, took place on Saturday. 


modern improvements, including electric light and 


Paris Complaints against the Telephone Working.— 
We take the following from Le Soleil of Tuesday :— 
“ We draw the attention of the Higher Administration 
of Posts and Telegraphs to the bad working of the tele- 


_ phone lines in the interior of Paris. When complaints 


are made of the slowness of communications the 
employés reply that they can do no better on account of 
the insufficiency of the staff. If this be so, there is an 
urgent necessity to remedy a state of, things which 
cannot fail, by its gp to lead to the loss of 
a large number o 

only ask for one or two communications per day. They 
find that 400 francs per year is rather a large sum for 
losing daily an hour of their time. | 


National Telephone Company Appointment, — Mr. 


John D. Miller, district manager of the National Tele- — 


phone Company, Limited, Dundee, has been appointed 
the company’s general manager for the division of 
Scotland north of the Forth, with offices at 13, Pan- 
mure Street, Dundee. 


Elmore Copper, &¢.—We have received a long letter, 
too late, however, for insertion in this issue, from Mr. 
W. Stepney Rawson, replying to our recent articles on 
Elmore Copper and Electro-deposition. It is evidently 
written in a moment of hot haste, and, says Mr. Rawson: 
“If I am incorrect in any of my statements you will 
publicly make the same known, but if not, it will only be 
left for your readers to conclude that you have made an 
unwarrantable attack upon a new industry without 
such knowledge of the matter as alone could justify: you 
in doing so.” As our correspondent lays himself open 
to correction in almost every paragraph, we cannot 
reasonably refuse to gratify his desire to place his mis- 
takes on record. 


Accumulator Explosions.—The stupid conclusions at 
which the writer of that classic note on “ Accumulator 
Explosions ” arrived in the Daily Telegraph, and which 
we quoted last week, has already had a baneful effect, 
for we notice both daily and weekly papers of the 
“Society ” kind commenting upon these little mishaps 
in the same way. | 


General Electric Company.—This company has sent 


us a copy of the latest edition (the fifth) of its electric 


light catalogue. Comparing it with the fourth edition, 
which was published only 18 months ago, we notice 
that its size, contents, and even weight are enormously 
increased, a fair indication, probably, of the extension 
which electric lighting has experienced in the period 
we have just passed through. The new edition of the 
catalogue contains every requisite for electric light in- 
stallations of the most extensive character, both as 
regards central stations and private plant. The com- 
pany considers it to be the most complete catalogue of 
electric plant which has been printed in any country, 
and has evidently spared no trouble and expense to 
make it perfect in every detail. Not only are the latest 


improvements and inventions included, but an endea- — 


vour has been made to reduce prices in accordance 
with standards ruling in the market at the present date. 
As a book of reference, we are told that the former 
issue of this catalogue has been much appreciated by 
engineers, architects and others who have had to make 
out estimates, and the present edition will certainly be 
found useful in estimating for plant and in ordering, 
both in England and abroad. It contains 126 pages 
and over 1,000 illustrations, and gives prices of, 
amongst others, the following articles :—Dynamos, 
lamps, cables, switches, cut-outs, electricity and other 
meters, glassware, brass, copper, and iron fittings, 
casings, engines, motors, accumulators, &c. | 


Lighting of Aldershot Camp.—The authorities are 
considering the question of lighting the camp at 
Aldershot by electricity, and experiments will be 


subscriptions. Many subscribers | 
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Electrical Engineering Corporation, Limited,—Fol- 
lowing the advent of a new addition to the board of this 
Corporation, notified in our City news, we learn that 
for the past nine months considerable extensions of the 
works at West Drayton have been progressing and are 
now complete. In the course of a week new machinery 
will be in operation, amongst the machine tools. being 
some of the largest employed in the electrical industry. 


Hanley Electric Lighting.—The corporation has de- 
cided to act on the recommendation of the committee 


to apply for powers to light the town by electricity. 


Glasgow Technical College. — In Prof. Jamieson’s 
evening classes alone in the Technical College about 
150 “ Electric Lighting ” students have already been 
enrolled. 3 


The Latest Form of Advertising—One of the 
partners in a well-known firm of electric wire manu- 
facturers on this side has just received a letter from 


America containing a faded flower, and couched in the | 


following terms :—‘ Take back the flower thou gavest. 
I love you no longer ; all my affection is now given to 
American Electrical Works, Providence, R.I., because 
they make such beautiful insulated electric wire.—I am 
no longer yours, MAUDE.” . 


The City and South London Railway.—This electric 
railway is to be opened on Tuesday by His Royal 
Highness the Prince of Wales. We hope in our next 


issue to give full particulars of this, the first electric 


railway in England, which we trust may prove to be 


successful from all points of view. 


Alternating Current Lighting in Baltimore.—The 
Brush Electric Company, of Baltimore, is increasing its 
alternating current plant, Westinghouse system, up to a 
capacity of 20,000 16-C.P. lamps, and when the addi- 
tions and extensions are completed, there will be only 
two cities in the United States possessing larger systems 
of incandescent lighting, by alternating currents, than 
Baltimore, namely, Pittsburg, with 60,000 lights, and 
New York, with 50,000. | | 


Cremation Outdone.—A young savant, Dr. Variot 
has just found out (?) that human bodies can be elec- 
trically mummified, and the Académie des Sciences is 
very shortly to be treated to exhibitions of the metalised 
bodies of newly born children. We believe that similar 
schemes were years ago exploded. Touching upon the 
subject, Dr. Variot claims that, by his (?) process, he 
can perpetuate, in the shape of authentic figures, 2.e., 
the very bodies (metalised) of the subjects which it is 
desired to so hand down to posterity by merely sub- 


mitting them to the process of galvanisation. We are 


afraid that popular sentiment would be greatly against 
the adoption of such a scheme, as in the majority of 
cases the impression of features after death would give 
no true indication of what they were in life. » 


The Progress of Civilisation.— We are indebted to 


the Referee for the following information concerning. 


the backward state of this country so far as scientific 


matters are concerned :— Switzerland is far ahead of 


England so far as the application of scientific ideas and 


_ discoveries is concerned. In the smallest town in 


Switzerland you have the electric tram, the electric 
light, and the public telephone. Even up the valleys, 
in villages miles from a railway station, you can go into 
a tobacconist’s shop, buy a halfpenny cigar, and use his 
telephone for nothing, and the old gentleman who sells 
baked chestnuts at the corner of an alley in the poorest 
quarter of a tenth-rate town has the electric light laid 
on over his stall ; and yet in London, until the Swiss 
brothers took the matter in hand, the electric light was 
looked upon as: something only fit for a Baron Roths- 
child or a Duke.of Westminster to play with in his 
private house.” Would it not be better that our sport- 
ing contemporary should confine itself to matters which 
its editors are able to understand ? | 


The Electric Light in Madrid.—On the evening of 
October 19th, the inauguration of the new works of 
the Electricity Supply Company, was made the occasion 
of a banquet at which were present many influential 
persons. 
way station of Las Delicias. The principal portions of 
the building are occupied by the machine and boiler 
rooms, each 132 feet long by 60 wide, the first contain- 
ing 6 engines, exciters and dynamos, the second, 6 
large boilers. The lighting is calculated to be sufficient 
for 24,000 incandescence lamps. In addition to the. 


usual offices, test-rooms, workshops, &c., some space is — 


devoted to an exhibition, intended to be permanent, of 
a complete system of house lighting, showing not only 
the technical or scientific apparatus in use, but also a 
great variety of what may be termed the more ornamen- 
tal portions of an installation. ie 


Traction in Vienna,—The Vienna Tramway Company 


has just submitted to the Minister of Commerce a project : 


for the tranformations of the present tramway system 
in that city. The scheme comprises the separation of 
the Ring traffic from the radial traffic, the working by 
electricity of the Ringstrasse tramway service, and the 
construction of a narrow gauge underground electricrail- 
way, which would traverse the town in two directions, 
namely, from the Schottenring to the Stubenring, and 
from the Burgring to the Ferdinandsbriicke and Aspern- 
briicke. The larger portion of this railway would com- 
prise a tunnel in which a single track, 1 metre gauge, 
would be laid. Stations with double lines would be 


built at distances of from 325 to 540 yards, so that a. 


three minutes’ service in either direction could be 
effected. The tunnel would be lighted electrically, and 
it would be possible for a passenger to travel across the 
town in five minutes. The tramway company are pre- 
pared to construct this underground line as an integral 
part of the tramway system. The first steps which 
would be taken would be the introduction of electric 
traction on the Ringstrasse tramway by means of an 
underground vonductor system. 


NEW COMPANIES REGISTERED. 


D, Glasgow Huxley and Company, Limited.—Capital, 
£1,000 in £10 shares. Objects: To trade as chemists 
and druggists, herbalists, and oil and colourmen, and to 
manufacture and deal in surgical, electrical, photo- 
graphic, and other scientific instruments and requisites. 
Signatories (with 1 share each): D. Glasgow Huxley, 
Hy. D. Huxley, Isabella Huxley, Eliza Huxley, and 
‘Mary Howison, all of Sheffield ; H. Barrow and Walter 
Balby (engineers), of Attercliffe. Registered, without 
special articles of association, by R. J. S. Douglas, 4, 
Æolian Villas, Muswell Hill, N. Registered office, 178, 
Cemetery Road, Sheffield. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


_ Kidderminster Electric Light and Power Supply, 
Limited.—The statutory return of this company, made 
up to the 16th inst., was filed on the 20th inst. The 
nominal capital is £1,000, divided into 900 ordinary and 
100 founders’ shares of £1 each. Seven founders’ 
shares are taken up, and upon these no call has yet 
been made. Registered office, Westminster Chambers, 
», Victoria Street, S.W. 


East Coast Electric Light and Power. Supply, 
Limited.—The statutory return of this company, made 


up to the 16th inst., was filed on the 20th inst. The 


nominal capital is £1,000, divided into 100 founders’ 
and 900 ordinary shares of £1 each. Only seven 


_, founders’ shares are at present taken up, and upon 


these no call has yet been made. 


Registered office, 95, 
Victoria Street, S.W. 


The works are situated close to the rail. 
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Barry and Cardiff Electric Light and Power Supply, 
Limited.—The statutory return of this company, made 
up to the 16th inst., was filed on the 20th inst. The 
nominal capital is £1,000 in £1 shares, but seven 
founders’ shares are all at present taken up; upon these 
no call has been made. Registered office, 5, Victoria 
Street, S.W. 


Devonshire Electric Light and Power Supply, 
Limited.—The statutory return of this company, made 
up to the 16th inst., was filed on the 20th inst. The 
nominal capital is £1,000 in £1 shares, but only seven 
are at present taken up, and upon these no call has 
Registered office, 5, Victoria Street, S.W. 


Supply, Limited.—The statutory return of this com- 


pany, made up to the 16th inst., was filed on the 20th ~ 
inst. The nominal capital is £1,000 divided into 900 


ordinary and 100 founders’ shares of £1 each. Seven 
founders’ shares are taken up, but no call has been 
made thereupon. Registered office, 5, Victoria Street, 
S.W. 


Stamford Hill, Tottenham and Edmonton Electric 
Light and Power Company, Limited.—The statutory 
return of this company, made up to the 16th inst., was 
filed on the 20th inst. The nominal capital is £1,000 
divided into 900 ordinary and 100 founders’ shares of 
£1 each. Seven of the latter are taken up, but no call 
has been made thereon. Registered office, 5, Victoria 
Street, S.W. 


Provincial Electric Light and Power Supply, 
Limited.—The statutory return of this company, made 
up to the 16th inst., was filed on the 20th inst. The 
nominal capital is £1,000 divided into 900 ordinary and 
100 founders’ shares of £1 each. Seven of the founders’ 


_ shares are taken up, but no call has been made thereon. 


Registered office, 5, Victoria Street, S.W. 


Vaughan Sherrin Electrical Engineering Company, 
Limited.—At a meeting of the subscribers to this com- 
pany, held at 48, Eagle Wharf Road, Islington, on the 
15th inst., it was proposed and carried that the number 
of directors shall be four, and that the first shall be 
John Ramsay L’Amy, J.P., D.L., of 107, Cromwell 
Road, 8.W.; Lieut.-Colonel Elphinstone Dalrymple, of 
6, Gledstane Road, West Kensington ; Herbert Wood- 
gate, of 123, Pall Mall ; and J. Vaughan Sherrin, of 3, 
Codrington Road, Hampstead. 


Norwich Electricity Company, Limited.—The regis- 
tered office of this company is now situated at 1, Old 
Bank of England Chambers, Queen Street, Norwich. 


Electro-Chemical Syndicate, Limited.—The registered 


office of this company is situated at Monument Build- 
ings, E.C. 


Leeds and London Electrical Engineering Company, 
Limited.—The_ registered office of this company is 
situate at 117, Bishopsgate Street Within. 


CITY NOTES, REPORTS, MEETINGS, &. 


The Monte Video Telephone Company, Limited. 


Tue following report will be presented to the shareholders at the 
annual general meeting, to be held at the offices of the company, 
at 12 noon to-day. The statement of accounts for the year ending 
81st July last, shows a gross profit of £10,301 5s. 9d., after pro- 
viding for all working expenses in Monte Video and London. Off 
this sum there has been written £114 14s. 8d. for preliminary 
expenses, and £19 10s. 10d. for depreciation of furniture, leaving 
à balance of £10,167 Os. 3d. To this must be added the balance 
from last year, £325 8s. 5d., making a total now to be dealt with 
of £10,492 8s. 8d. 

The directors recommend that of this amount the full dividend 
of 6 per cent. on the preference shares amounting to £8,308 7s. 2d. 
be declared, that £1,000 be added to the depreciation fund, and 
that the balance £1,184 1s. 6d. be carried forward. An interim 
dividend on the preference shares was paid in March last. 

During the year the sum of £5,600 6s. 7d. has been expended on 


capital account, chiefly in consequence of the completion of the 
fixture of the multiple switchboard, cables and lines for new 
subscribers. 

The directors regret that the results for the past year have not 
come up to their expectations, but bearing in mind the severe 
commercial depression which for a considerable portion of that 
year has prevailed in Monte Video and which has caused very 
many subscribers to curtail their expenses by relinquishing their 
subscriptions to the telephone exchanges, they cannot but deem 
it satisfactory to have maintained the profit at about £10,000. 
For these reasons it has not been deemed advisable to recommend 
any dividend on the ordinary shares. It is gratifying, however, 
to report that the latest advices from the er are to the — 
effect that a large number of subscribers who had left for a variety 
of reasons, have returned to the company. | 

In accordance with the articles of association, Mr. Peters 
retires from the board, but, being eligible, offers himself for 
re-election. 

The auditors, Messrs. Gérard Van de Linde & Son, also retire, 
but offer themselves for re-election. 


The Metropolitan Electric Supply Company, Limited, 


Tue following is the report of the directors issued on Wednesday 
to the shareholders, and to be presented to the third ordinary 
general meeting next week :— | 

“1. Under the Electric Lighting Act it has been provided that 
the accounts of statutory supply companies shall be made up to 
the 31st December in each year, and that these accounts shall be 
presented to the Board of Trade not later than the 25th March in 
the year following. | | 

“2. It will be remembered that last year the accounts were 
made up to the 30th September; in order, therefore, to comply 


with the above-mentioned statutory requirements, it is necessary 


to alter the period of the company’s financial year to the end of 
December, and the date of the annual general meeting to the 
beginning of next year. The accounts for the 15 months ending 
the 31st December next will therefore be submitted to the meeting 
to be held early in 1891. . 

“3. The present meeting has been convened in accordance with — 
article 71 of the company’s articles of association, which provides 
that an ordinary meeting shall be held annually. 

“4, The directors are pleased to have the opportunity of in- 
forming the shareholders that the company is making steady and 
substantial progress in its works, and that what promises to be a 
large and remunerative business is being built up. 

“5. During the 14 months which have elapsed since the com- 
pany obtained Parliamentary powers, upwards of 40 miles of elec- 
tric light mains have been laid in pipes under the streets of the 
principal thoroughfares of the company’s districts. | 

“6, Current is being supplied from four central stations, two of 
which, viz., Whitehall 
while the other two, viz., Rathbone Place and Manchester Square, 
are on the eve of completion. 

“7. The company’s area of supply has been enlarged by the 
addition of the important and valuable district of Paddington. 
The directors are giving careful consideration to the best means 
of supplying current in this district, and an advantageous site 
on which to erect a central station has already been acquired on 
favourable terms. | 

“8. While it is impossible, until the accounts have been made 
up and audited, to review the company’s financial position in de- 
tail, the directors are of opinion that the prospects of the company 
are such as to warrant them in looking forward to a satisfactory 
dividend being earned during the ensuing year. 

“9. In accordance with the articles of association, three of the 
directors, viz., Sir James Anderson, Mr. J. Spencer Balfour, M.P., 
and Sir George Elliott, Bart., M.P., retire by rotation, and, being 
eligible, offer themselves for re-election. 

‘10. The auditors, Messrs. Deloitte, Dever, Griffiths & Co. 
retire, and offer themselves for re-election. ae 


The Indo-European Telegraph Company, Limited.— 
The board of this company has declared an interim dividend for 
the half-year ended the 30th June last, at the rate of 5 per cent. 
per annum. 


Electrical Engineering Corporation, Limited, — Mr. 
Carl Von Buch, of Messrs. Foote and Von Buch, electrical 
engineers, 11, Queen Victoria Street, E.C., has joined the board. 


Messrs. Ruston, Procter & Co.—This company has 
declared an interim dividend of 5s. per share. 


TRAFFIC RECEIPTS 


The Western and Brazilian Telegraph Company, Limited. The reeeipts fer the week 
ending October 24th, after deducting the fifth of the gross reeeipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £3,742 

The Brazilian Submarine Telegraph Company, Limited, The trafic receipts for 
the week ending October 24th were £4,834, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Present Stock or Clos osing Business done 
Highest. | Low 
260,000l| African Direct Telegraph, Ltd., 4 p. c. Deb. Rega. and to Bearer | 100 Ti — ai 
De Stock | 18— | | ist | 13 
, 0. p.c 8 onus 
75,0001 Do. do. 5p. c. 2nd Series, repayable June, 1996 | 100 103 —107 103 —107 1053 | 105 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416...  … 3 13— 13 14— 13 
63,416 Do. do. Preference, Nos. 1 to 63,416 2 li 2 li— 2 
$7,216,000 | Commercial Cable, Capital Stock … $100 102 —104 102 —104 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. . 14/- , ee i— ixd| 4 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000 Stock BS À 5k— 5} 
16,000 | Cuba Telegraph, Limited … sie 10 {i 11j— 12 
6,000 Do. ‘do. 10p.c. Preference se 10 7 — 18 17 — 18 
12,931 | Direct Spanish Telegraph (£4 only paid) : 
60,710 | Direct United States Cable, Limited, 1877 10.2 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 ... 10 8x 133— 14 14} 13} 
70,000 Do. 6 p. c. Preference 10 | 14$— 15#xd) 14ÿ— 15} 15 1415 
200,0001 5 c. Dehs. (1879 issue), repay. Aug. » 1899 100 | 4 107 
1,290,0007 Q. c. Mortgage Debenture Stock ... Stock xd) 107 | 105 
250,000 | Eastern Roi. ustralasia and China Telegraph, Limited 10 — ~~ — 14 14} 14 
320,0001} Do. 6p. c. Debentures, repay. February, 1891  … 100 100 —102 100 —102 a 
91,8001 Do. 65p.c. (Aus. Gov. Sub.), Deb., reg. 100 102 —105 102 —105 ‘| 104 
325,2001| Do. - do. Bearer Nos. Set 975 and Lord ais 100 102 —105 102 —105 . 
Eastern and South African Tel 5 p. c. Mort. Deb., 1 101 —104: 101 —104 , 
Le { redeem. ann. drawings, Registered Nos. 1 to 2,343 ij capt 102$ a 
198,200! do. do. to bearer, Nos. 2,344 to 5, 500 100 101 —104 101 —104 
45,000 | Electric ‘Construction, Limited, Nos. 101 to 45,100 10 8 7} 78 
19,900 | *Electricity. Supply Co. of Spain, Nos. 101 to 20,000 - 5 43— 5} 4$— 5} 
70,000 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70,000 ee 5— 5} 5 — 5j 6, 4} 
Elmore’s Wire Manufacturing, Limited, Nos. 1 to 67, 385 1j— 2} li 13 
és issued at 1 pm. all paid (£14 paid) 5 15 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,000 .…(£3 only paid) 24— , 
180,227 | Globe Telegraph and Trust, Limited 10 . 9 B13 
180,042 Do. do. 6p. c. Preference 10 15 143 
150,000 | Great Northern Tel. Company of Copenhagen ... 10 +— 16} 5§— 16} 1515 
15,9001 _ do. 5 p. c. Debs. (issue of 1881) 100 7 “a 101 —104 
230,0001 do. do. (issue of 1883) ...| 100 Fa 7 104 —107 
9,834 and Ltd. Ordinary, Nos. 4,667 to 14,000. ... 10 125 113— 12; 
5,3341 Do. umulative Preference, Nos. 2,667 to 8,000 10 11i— 123 11j— 123 
17,000 Indo-European Telegraph, Limited. se 25 36 — 38 35 — 37 xd 
38,348 | London Platino-Brazilian Telegraph, Limited 10 63— 73 — 7 
100,0007 Do. do. . Debentures 100 105 —108 105 —108 
43,900 “Metropolitan Electric Supply, Limited, “Nos. 6,101 to 50,000 .. 19 9 — 653 53— 6 54 5} 
438,984 | National Telephone, Limited, Nos. 1 to 438,984 … 5 4} 4i— 43 5, 
15,000 Do. 6 p..c. Cum. Ist Preference .. 10 12 — 12; 12 — 12} 
15,000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 93— 105 93— 105 
220,000 | Oriental Telephone, Ltd., Nos. 80 001 to 300,000 (11/- only paid) 1 =~ .% — 3 
South of England Tele one, : rdinary, Nos. ett 
209,750 | 2,501 to 3,500, 93,251 to 300,000 1 
20,000 Do. 6p.¢.C a. Pref., Nos. 1 to 20,000 (£34 only paid) 5: 23— 3 23— 3 xd 
8,381 | Submarine Cables Cert, | 113 —117 113 —117 
78,949 | Swan United Electri Light, Limited ... ‘(£34 only paid) 5 5— 53 5— 6} 5, 5} 
37,350 | Telegraph Constrdction and Maintenance, Limited 12 43 — 45 43 — 45 443 | 44 
150,0007| Do. do. do. 5p.c. Bonds, red. 1894 100 100 —102 100 —102 
58,000 | United Ri late Telephone, Limited ... | 5 ne © 3 — 4 
146,128! Do. do. 5 p. c. Debenture Stock... ... | Stock 90 — 94 90 — 94 
8,200! Do. do. 7 p- Cc. Debs., Nos. 1 to 1,000 eee 100 dnd Fe ee eee 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 10 81— 94 8i— 91 | 
290,9001 Do. do. do. 5p.c. Debentures ... 100 98 —101 98 —101 100 99% 
30,000 | West Coast of America Telegraph, Limited a 10 4i— 5 4— 5 
150,0001 | Do. do. do. 8 p. c. Debs, repay. 1902... 100 102 —107 102 —107 1033 oe 
64,174 | Western and Brazilian Telegraph Limited 15 11 — 11; — 113 11} 
27,873 Do. do. do. 5p.c. Cum. Preferred .. 74 63— 7 6$— 7 63 és 
27,873 Do. do. ~ do. 5p.c. Deferred .. 74 4i— 6 4i— 5 
200,000! Do. do. do. 6p.c. Debentures “A,” 1910... 100 103 —106 103 —106 
250,000! Do. 6 p. c. Mort. Debs., series “ B” of 80, red. Feb., 1910 100 103 —106 103 —106 
88,321 | West India and Panama Telegraph, Limited . 10 3 — 3} 3 — 3} 3.3, 33, 
34,563 Do. do. do. 6 p. c. Ist Preference 10 11j— 12 115— 12 114 11$ 
4,669 Do. do. do, 6 p. c. 2nd Preference  … 10 14 — 15 14 — 15 14} 
1,336,000 | Western Union of U. S. Tel., 7 p. c. Ist Mort À pains Bonds $1,000 | 122 —127 122 —127 
175,100 Do. do. 6p.c. Sterling Bonds 100 99 —103 29 —103 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42, 953 (£3 only paid) 5 21— 3 2:— 3 


* Subject to Founders Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£6} paid), 7 é—7%.— Elmore onrer Depositing Priorities, 7 


—7}.—Elmore’s 


French Patent Copper Depositing shares of £2 (issued at 10s. premium, 15s. paid), 1;—13.—House-to-House Company (£5 paid), 

43—5;.—International Okonite, Ordinary of £10 (£7 paid), 63—74.—London Electric Supply Corporation, Ordinary (£5 paid), 
2§—2%.—Manchester Edison and Swan Company, £9 (£1 paid) 11/- —13/--—Woodhouse & Rawson Ordinary of "es (#33 103. 
paid), 23—}.—Preference, 43—4. 


Bank RATE or Discount.—5 per cent. (25th September 1890). 
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ELECTRICAL REVIEW. 


THE ELECTRO-MAGNET.* 


- By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.LE.E. 


(Continued from page 506.) 


There is a paradoxical experiment which we will try next week, 
that illustrates an ar, “rege principle. If you take a tubular 
electro-magnet and put little pieces of iron into the ends of the iron 
tube that serves as core, and then magnetise it, the little pieces of 
iron will try to push themselves out. There is always a tendency 
to try and increase the completeness of the magnetic circuit ; the 
circuit tends to re-arrange itself so as to make it easier for the 
magnetic lines to go round. , 

Here is another paradoxical experiment. I have here a bar elec- 
tromagnet, which we will connect to the wires that bring the excit- 
ing current. In front of it, and at a distance from one end of the 
iron core, is a small compass needle with a feather attached to 
it as a visible indicator, so that when we turn on the current the 
electro-magnet will act on the needle, and you will see the feather 
turn round. It is acting there at a certain distance. The mag- 
netising force is mainly spent not to drive Sy Ree my round a cir- 
cuit of iron, but to force it through the air, flowing from one end 
of the iron core out into the air, passing by the compass needle, 
and streaming round again, invisible, into the other end of the 
iron core. It ought to increase the flow if we van in any way aid 
the magnetic lines to flow through the air. How can I aid this 
flow? By putting on something at the other end to help the mag- 
netic lines to get back home. Hereis a flat De of iron. Putti 
it on here at the hinder end of the core ought to help the flow o 
magnetic lines. You see that the feather makes a rather larger 
excursion. Taking away the piece of iron diminishes the effect. 
So also in experiments on tractive power, it can be proved that the 
adding of a mass of iron at the far end of a straight electro-magnet 

tly increases the pulling power at the end that you are work- 
ing with; while, on the other hand, À septa the same piece of iron 
on the front end as a pole-piece grea 
clamped to the table, is a bar electro-magnet excited by the cur- 
rent; and here is a small piece of iron attached to a spring 
balance, by means of which I can measure the pull required to 
detach it. With the current which I am employing, the pull is 
about 2} lbs. I now place upon the front wea of the core this 
block of wrought iron; it is itself strongly held on; but the pull 
which it itself exerts on the small piece of iron is small. Less 
than half a pound suffices to detach it. I now remove the iron 
block from the front end of the core, and place it upon the hinder 
end. And now I find that the force required to detach the small 
piece of iron from the front end is about 3} 1bs., instead of 24 lbs. 
The front end exerts a bigger pull when there is a mass of iron 
attached to the hinder end. Why? The whole iron core, in- 
cluding its front end, becomes more highly magnetised, because 


there is now a better way for the magnetic lines to emerge at the 


other end and come round to this. In short, we:have diminished 


Pull in pounds. 


Distance in mils, 


Fig. 35.—Conrrastep Errect or Firat AND Porntep Pouss. 


the magnetic reluctance of the air Py of the magnetic circuit, 
and the flow of magnetic lines in the whole magnetic circuit is 
thereby improved. So it was also when the mass of iron was 
placed across the front end of the core; but the magnetic lines 
streamed away backwards from its edges; and few were left in 


* Cantor Lecture. Delivered before the Society of Arts, 


January 27th, 1890. 


y diminishes the pull. Here, 


front to act upon the small bit of iron. So the law of magnetic 


circuit action explains this anomalous behaviour. Facts like these 


have been well known for a long time to those who have studied 
electro-magnets. In Sturgeon’s book there is a remark that bar 
magnets pull better if they are armed with a mass of iron at the 
distant end, though ee did not see what we now know to 
be the explanation of it. The device of fastening a mass of iron 
to one end of an electro-magnet in order to increase the magnetic 
power of the other end was patented by Siemens in 1862. 

We are now in a position to understand the bearing of some 
curious and important researches made about forty years ago by 
Dr. Julius Dub, which, like a great many other good things, lie 
buried in the back volumes of Poggendorff’s Annalen. Some ac- 
count of them is also given in Dr. Dub’s now obsolete book, entitled 


Elektromagnetismus. 


The first of Dub’s experiments to which I will refer relates to 
the difference in behaviour between electro-magnets with flat and 
those with pointed pole ends. He formed two cylindrical cores, 
each six inches long, from the same rod of soft iron, one inch in 
diameter. Either of these could be slipped into an appropriate 
magnetising coil. One of them had the end left flat, the other had 
its end pointed, or, rather, it was coned down until the flat end 
was left only 4 inch in diameter, essing therefore only one- 
fourth of the amount of contact s hich the other core pos- 
sessed. As an armature there was used another piece of the same 
soft iron rod, 12 inches.long. The pull of the doctao-cmagnet on 
the armature at different distances was carefully measured, with 
the following results :— | 


Distance apart Pull cn fat sois | Puit és potnted 
in inches. (ibs.). pole dibs). 


0 5°2 

0°0055 11 18 

0°0110 0°9 0°75 
0°0165 071 0°50 
0°022 0°60 0°42 
0°044 0°38 0°20 
0°088 0°19 0°09 


These results are plotted out in the curves in fig. 35. It will 
be seen that in contact, and at very short distances, the reduced 


pole gave the greater pull. At about ten mils distance there was © 


equality, but at all distances greater than ten mils the flat pole 
had the advantage. At small distances the concentration of mag- 
netic lines gave, in accordance with the law of traction, the 
advan to the reduced pole. But this advan was, at the 
greater distances, more than outweighed by the fact that with 
the greater widths of air-gap the use of the pole with larger face 
reduced the magnetic reluctance of the gap and promoted a larger 
flow of magnetic lines into the end of the armature. 

Dub’s next experiments relate to the employment of polar exten- 
sions or pole-pieces attached to the core. These experiments are 
so curious, so unexpected, unless you know the reasons why, 
that I invite your especial attention to them. If an engineer 
had to make a firm joint between two pieces of metal, and 
he feared that a mere attachment of one to the other was not 
adequately strong, his first and most natural impulse is to 
enlarge the parts that come together—to give one as it were a 
broader footing against the other. And that is precisely what an 
engineer, if uninstructed in the true principles of magnetism, 
would do in order to make an electromagnet stick more tightly on 
to its armature. He would enlarge the ends of one or both. He 
would add pole pieces to give the armature a better foothold. 
Nothing, as you will see, could be more disastrous. Dub employed 
in these experiments a straight electro-magnet having a cylindrical 


soft iron core, 1 inch in diameter, 12 inches long; and as arma- 


ture a piece of the same iron, 6 inches long. Both were flat 
ended. Then six pieces of soft iron were prepared of various 
sizes, to serve as pole pieces. They could be screwed on at will 
either to the end of the et core or to that of the armature. 
To distinguish them we will call them by the letters A, B, C, &c. 
Their dimensions were as follows, the inches being presumably 
Bavarian inches :— 


Piece. Diameter. Length. 
inches. inches, 

A 2 
B 15 1} 
C 1% 2 
D 2 3 
E 14 1 
F 1 2 


Of the results obtained with these pieces we will select eight. 
They are those illustrated by the eight collected sketches in 
fig. 36. The pull required to detach was measured, also the 
attraction exerted at a certain distance apart. It will be noted 
that, in every case, putting on a pole piece to the end of the magnet 
diminished both the pull in contact and the attraction at a distance 
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it simply promoted leakage and dissipation of the magnetic lines. 
The Sore cae of all was that in which there were pole-pieces 
both on the magnet and on the armature. In the last three cases 
the pull was increased, but here the enlarged piece was attached 
to the armature, so that it helped those magnetic lines which came 
up into it to flow back laterally to the bottom end of the electro- 
a while thus reducing the magnetic reluctance of the return 
path through the air, and so increasing the total number of mag- 
netic lines, did not spread unduly those that issued up from the 
end of the core. 


Experiment. On magnet. On armature. Traction. Attraction. 

I. none none te 22 
II. D none 30 10 

ITI. E none 32 11°5 

IV. C none 35 13°5 

V. D A 20 7:5 
VI. none B 50 25 
VII. none 43 25 
VIII. none "C 50 18 


Fig. 36.—Dus’s Experiments wiTH Poze-Pieces. 


The next of Dub’s results relate to the effect of adding these 
pole-pieces to an electro- et 12 inches long, which was being 
employed, broadside-on, to deflect a distant compass needle (fig. 37). 


Fig. DEFLECTION EXPERIMENT. 


i 
Pole-piece used. , Detlection (degrees). | 


| 
| 345 
| 
| 


In another set of experiments of the same order a permanent 
magnet of steel, having poles, n, s, was slung horizontally by a 
bifilar suspension, to give it a strong tendency to set in a particu. 
lar direction. At a short distance laterally was fixed the same bar 
electro-magnet, and the same pole-pieces were again employed. 


_ The results of attaching the pole-pieces at the rear end are not 


very conclusive; they slightly increased the deflection. But. in 
the absence of information as to the distance between the stee] 
magnet and the electro-magnet, it is difficult to assign proper 
values to all the causes at work. The results were :— 


Pole-piece t.sed. Defiection (degrees). 
none 8°5 
A eee 9°2 
B 9°5 
C 10 
D 88 


Fig. 38.—DEFLECTING A -STEEL MAGNET HAVING BIFILAR 
SUSPENSION, POLE-PIECE ON NEAR END. 


When, however, the pole-pieces were attached to the distant end 


of the electro-magnet, where their effect would undoubtedly be to 
promote the leakage of magnetic lines into the air at the front 
end without much affecting the distribution of those lines in the 
space in front of the pole, the action was more marked. | 


Fig. 39.—DEFLECTING STEEL MAGNET, POLE-PIECE ON 
Distant END. 


| Pole-piece used. Deflection (degrees). ; 
None 8°5 
A wis 10°0 
B 10:3 
C oda ‘in 10°3 
F 10°1 


Still confining ourselves to straight electro-magnets, I now 
invite your attention to some experiments made in 1862 by the 


‘late Count Du Moncel as to the effect of adding a polar expansion 


to the iron core. He used as his core asmall iron tube, the end of 
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which he could close up with an iron plug, and around which he 

d an iron ring which fitted closely on to the pole. He useda 
special lever arrangement to measure the attraction exercised upon 
an armature distant in ali cases one millimetre from the pole. 
The results were as follows :— 


Without With 
ring on ring on 
pole. pole. 


Tubular core alone oni 11 
ditto withiron plug … 17 14 
Core provided with mass of iron at distant end | 27 25 
ditto ditto withiron plug _... | 38 33 


After hunting up these researches, it was extremely interesting 
to find that so important a fact had not escaped the observant eye 
of the original inventor of the electro-magnet. In Sturgeon’s 
« Experimental Researches” (p. 113) there is a footnote, written 

ently about the year 1832, which runs as follows -— 

“ An electro-magnet of the above description, weighing three 
ounces, and furnished with one coil of wire, supported 14 lbs. 
The poles were ‘afterwards made to expose a larger surface b 
welding to each end of the cylindric bar a square piece of good soft 
iron; with this alteration only the lifting power was reduced to 
about 5 lbs., although the magnet was annealed as much as 

ible.” 

We saw that this straight electro-magnet, whether used broad- 
side-on or end-on, could act on the compass needle at some 
distance from it, and deflect it. In those iments there was 
no return-path for the magnetic lines that flowed through the iron 
core save that afforded by the surrounding air. The lines flowed 
round in wide-sweeping curves from ene end to the other, as in 
fig. 26 ; the magnetic field being quite extensive. Now, what will 
happen if we provide a return “sae Suppose I surround the 
electro-magnet with an iron tube of the same length as itself, 
the lines will flow along in one direction through the core, and 
will find an easy path back along the outside of the coil. Will 
the magnet thus jacketted pull more powerfully or less on that 
little suspended magnet? I should expect it to pull less power- 
_ fully, for if the magnetic lines have a good return path here 
through the iron tube, why should they force themselves in such 
a quantity to a distance through air in order to get home? No, 
they will natu return short back from the end of the core 

into the tubular iron jacket. That is to say, the action at a 
distance ought to be diminished by putting on that iron tube out- 
side. Here is the experiment set up. And you see that when I 
turn on the current my indicating needle is scarcely affected at 
all. The iron jacket causes that magnet to have much less action 
ata distance. Yet I have known people who actually proposed to 
use jacketted magnets of this sort in telegraph instruments, and 
‘in electric motors, on the ground that they give a bigger pull. 
You have seen that they produce less action at a distance across 
air, but there yet remains the question whether they give a 
bigger pull in contact? Yes, undoubtedly they do; because 
everything that is helping the magnetism to get round to the 
other end increases the goodness of the magnetic circuit, and 
therefore increases the total magnetic flux. — 

We will try this experiment upon another of apparatus, 
one which has been used for some years at the Finsbury Technical 


College. It consists of a straight electro-magnet set upright ina | 


base-board, over which is erected a _ gallows of wood. Across 
the frame of the gallows goes a winch, on the axle of which is a 
small pulley with a cord knotted to it. To the lower end of the 
cord is h a common spring balance, from the hook of which 
depends a small horizontal disc of iron to act as an armature. By 
means of the winch I lower this disc down to the top of the electro- 
magnet. The current is turned on ; the disc is attracted. On 
winding up the winch I increase the upward pull until the disc is 
detached. See, it required about 9 lbs. to pull it off. I now slip 
over the electro-magnet, without in any way attaching it, this 
loose jacket of iron—a tube, the upper end of which stands flush 
with the upper polar surface. Once more I lower the disc, and 
this time it attaches itself at its middle to the central pole, and at 
its edges to the tube. What force will now be required to detach 
it? The tube weighs about 4 lb., and it is not fixed at the bottom. 
Will 93 Ibs. suffice to lift the disc? By no means. My balance 
only measures up to 24 Ibs., and even that pull will not suffice to 
detach the disc. I know of one case where the pull of the straight 
core was increased 16-fold by the mere addition of a return- 
path of iron to complete the magnetic circuit. It is curious how 
often the use of a tubular jacket to an electro-magnet has been 
re-invented. It dates back to about 1850, and has been variously 
claimed for Romershausen, for Guillemin, and for Fabre. It is 
described in Davis’s “Magnetism,” published in Boston in 1855. 
About 16 years ago Mr. Faulkner, of Manchester, revived it, under 
the name of the Altande electro-magnet. A discussion upon 
acketted electro-magnets took place in 1876, at the Society of 

elegraph Engineers ; and in the same year, Prof. Graham Bell 
used the same form of Mere ies in the receiver of the tele- 
phone which he exhibited at the Centennial Exhibition. But the 
jacketted form is not good for anything except increasing the 
tractive power. Jacketting an electro- et which already 
Possesses a return circuit of iron is an absurdity. For this reason, 
the proposal made by one inventor to put iron tubes outside the 
coils of a horseshoe electro-magnet is one to be avoided. 


- We will take another paradox, which equally can be explained 
by the principle of the magnetic “roue Sup you take an 
iron tube as an interior core ; suppose you cut a little pees off the 
end of it; a mere ring of the same size. Take that little piece and 
lay it down on the end. It will be struck with a certain amount 
of pull. It will pull off easily. Take that same round piece of 
iron, put it on edgewise, where it only touches one point of the 
circumference, and it will stick on a good deal tighter, because it 
is there in a position to increase the magnetic flow of the 

lines. By concentrating the flow of magnetic lines over a small 
surface of contact increases B at that point, and B?, in | 
over the lesser area of the contact, gives a total b 
As” when the edge is touched all roufid aga 

e . 


Fic. wirs TUBULAR Cons snp Iron Rina. 


Here is a still more curious experiment. I use s cylindrical 


electro-magnet set up on end, the core of which has at the top a 
flat circular polar surface about two inches in diameter. I now 
take a round disc of thin iron—ferrotype or tin-plate will answer 
quite well—which is a little smaller than the polar face. What 
will happen when this disc is laid down flat and centrally on the 
lar face? Of course you will say that it will stick tightly on. 

f it does so, the magnetic lines which come in through its under 


surface will pass through it and come out on its upper surface in : 


large | recone It is clear that they cannot all, or even any con- 


siderable proportion of them, emerge sideways through the edges 
of the thin disc, for there is not substance enough in the disc to 


carry so many magnetic lines. As a matter of fact, the magnetic 
lines do come through the disc, and emerge on its upper surface, 
making indeed a magnetic field over its upper surface that is nearly 
as intense as the magnetic field beneath its under surface. If thetwo 
magnetic fields were exactly of equal strength, the disc ought not to 
be attracted either way. ell, what is the fact? The fact, as Sa 
see now that the current has been turned on, is that the 3 
absolutely refuses to lie down on the top of the pole. If I hold 
it down with my finger, it actually bends itself up, and requires 
force to keep it down. I lift my finger and over it flies. It will 


- go anywhere in its effort to better the magnetic circuit rather than : 


lie flat on the top of the pole. : : 

Next I invite your attention to some experiments, originally due 
to Von Kolke, published in the Annalen forty years ago, _—-- 
ing the distribution of the magnetic lines where they emerge 


the polar surface of an electro-magnet. I cannot enumerate them 


all, but will merely illustrate them by a single example. Hereis | 


a straight electro- et with a cylindrical, flat-ended core (fig. 
41). In what way will the magnetic lines be distributed over at 
theend? Fig. 41 illustrates roughly the way in which, when 


Fig. 41.—ExPLORING PoLAR DISTRIBUTION WITH SMALL 
Tron Batu. 


there is no return-path of iron, the magnetic lines leak through 
the air. The main leakage is through the ends, though there is 
some at the sides also. Now the question of the end-distribution 
we shall try by using a small bullet of iron, which will be placed 
at different points from the middle to the edge, a spring balance 
being employed to measure the force required to detach it. The 
pull at the edge is much stronger than at the middle, at least four 
or five times as great. There is a regular increase of pull from the 
middle to the À The magnetic lines, in 7% to complete 
their own circuit, flow most numerously in that direction where 


than 


| 

| 

| | 

(| | 
| 
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they can go furthest through iron on their journey. They leak 
out more strongly at all edges and corners of a polar surface. 
They do not flow out so strongly at the middle of the end surface, 
otherwise they would have to go through a larger air circuit to get 
back home. The iron is consequently more saturated round the 
edge than at the middle ; therefore, with a very small magnetising 


force, there is a t disproportion between pull at the middle 
and that at the With a very large etising force you 


do not get the same disproportion, because if the edge is already 


middle of the armature. The object of these is to ascertain how 
much of the etism which was created in the core by mag- 
netising power of these coils ever got into the armature. If the 


armature is at a considerable distance away, there is naturally a 


great deal of leakage. The coil, c, around the bend at the bottom 


is to catch all the magnetic lines that go through the iron; the 


coil, 8, at the poles is to catch all that have not leaked outside 
before the magnetism has crossed the joint; while the coil, a, 


right around the middle of the armature, catches all the lines . 


tising power, but wi 


_- the case nuw- be? Clearly the shortest pa 


far saturated you cannot by applying higher magnetising power 
increase its magnetisation much, but you can still force more 


through the middle. The consequence is, if you plot out the 


results of a succession of experiments of the pull at different 


| 42.—IRON, BALL ATTRACTED To Epek or PoLar Face... 


points, the curves obtained are, with larger magnetising forces 


more nearly stiaight than are those obtained with small magne- 
tising forces. I have known cases where the pull at the edge was 


six or seven times as À go as in the middle with a small magné- 
larger power not more than two or three 

times as great, although, of course the pull all over was greater. 
You can easily observe this distribution by merely putting a 
lished iron ball upon the end of the electro-magnet, as in fig. 42. 

e ball at once rolls to the edge and will not stay at the middle. 

If I take a larger two-pole gg rage. mo (like ig. 11) what will 
of the mag- 

netic lines through the air is the path just across from the edge of 
one polar surface to the edge of the other between the poles. The 
lines are most dense in the region where they arch over in as short an 


‘arch as possible, and they will be less dense along the longer 


paths, which arch more widely over. Therefore, as there is a 

ter tendency to leak from the inner edge of one pole to the 
inner edge of the other, and less tendency to leak from the outer 
ro, of one to the outer edge of the other, the biggest pull ought 
to be on the inner edges of the pole. We will now try it. On 
putting the iron ball anywhere on the pole it immediately rolls 


“until it stands perpendicularly over the inner edge. 


The magnetic behaviour of little iron balls is very curious. A 
small round piece of iron does not tend to move at all in the most 
powerful magnetic field if that magnetic field is uniform. All 
that a small ball of iron tends to do is to move from a place where 
the magnetic field is weak to a place where the magnetic field is 
strong. Upon that fact depends the construction of several 
important instruments, and also certain pieces of electro-magnetic 
mechanism. 


a7 
Coy 


Fic. 43.—ExpPERIMENT ON LEAKAGE OF. ELECTRO-MAGNET. 


In order to study this question of leakage, and the relation of 


_ leakage to pull, still more incisively, I devised some time ago a 


small experiment with which a group of my students at the 
Technical College have been diligently experimenting. Here 
(Fig. 43) is a horseshoe electromagnet. The core is of soft 
wrought iron, wound with a known number of turns of wire. It is 


provided with an armature. We have also wound on three little. 


exploring coils, each consisting of five turns of wire only, one, c, 


right down at the bottom, on the bend; another, 8, right round 
the pole, close up to the armature; and a third, a, around the 


that actually 


into the armature and pull at it. We measure 


by means of the ballistic galvanometer and these three exploring 
coils how much netism gets into the armature at different 
distances, and are able thus to determine the leakage and com- 
pare these amounts with the calculations made, and with the 
attractions at different distances. The amount of megnetism that 
gets into the armature does not go by a law of inverse squares, I 
can assure you, but by quite other laws. It goes by laws which 
can only be expressed as particular cases of the law of the mag. 
netic circuit. e most important element of the calculations, 


indeed, in many cases is the amount of percentage of leakage that | 


must be allowed for. Of the magnitude of this matter you will 
get a very good idea by the result of these experiments following. 
The iron core is 13 millimetres in diameter, and the coil consists 


of 178 turns. The first swing of the galvanometer when the cur.. 


rent was suddenly turned on or off measures the number of mag- 
netic lines thereby sent through, or withdrawn from, the exploring 
coil that is at the time joined to the galvanometer. The currents 
used varied from 0°7 of an ampére to 5°7 ampéres. Six sets of 
experiments were made with the armature at different distances. 
The numerical results are given below :— ; 


I.—With WEAK CURRENT (0°7 AMPERES.) 


A B 
In contact 96 ‘es 12,506 13,870 14,190 
Imm. ... ede 1,552 2,163 3,786 
2 1,149 1,487 2,839 
Sum. … 1,014 1,081 2,028 
00 |: 1014 1,690 
II.—STRONGER CURRENT (1‘7 AMPERES). 

A B c 
In contact 18,249 19,590 20,283 
2 3 f 1 mm 2,570 3,381 5,408 
gg) 2mm 2,366 2,839 5,073 
5 mm 1,352 2,299 5,949 
<> (10 mm, 811 1,352 3,381 
Removed one 1,3 8 3,041 

IIL—S'riLL STRONGER CURRENT (3°7 AMPERES). 

A B c 
In contact 29,940 22,280 22,960 
Sar 5,610 7,568 11,831 
ES) 2mm. ... 4,597 6,722 | 9,802 
cs) 5mm. ., 2,569 3,245 7,436 
<> (10 mm * 1,149 2,704 7,098 

IV.—STRONGEST CURRENT (5°7 AMPERES). 
A | B | c 
| 

In contact 3 21,980 23,660 24,040 
.. 8,119 10,810 17,220 
55 ) 2 mm 5,611 8,464 15,886 
5mm. ... 4,056 5,273 12,627 
3(10 mm. ... 2,029 4,057 10,142 
Removed éco 3,581 9,795 


These numbers may be looked “pee as a kind of numerical 
statement of the facts roughly depicted in figs. 31 to 34, 


The numbers themselves, so far as they relate to the measure 
ments made (1) in contact, (2) with gaps of one milli- 


metre breadth, are plotted out on fig. 44; there being three 
curves, A, B, and c, for the measurements made when the armature 
was in contact, and three others, A), B,, C,, made at the one milli- 
metre distance. A dotted line gives the plotting of the numbers 
for the coil c, with different currents, when the armature wa 


removed. 
(To be continued.) 
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LEGAL. 


Chatenay v. The Brazilian Submarine Telegraph 
Company, Limited.—(Before the Master of the Rolls and Lords 
Justices Lindley and Lopes).—This appeal from the judgment 

iven in the ELEcTRIcAL Review for February 28th, came on for 
earing in the Appeal Court on Saturday last. 

It was an application under the Companies Act to restore the 
name of the plaintiff on the register as the owner of 50 of the com- 
pany’s shares. À 

The plaintiff was a Swiss merchant residing in Rio Janeiro, in 
Brazil, and in 1880 he executed a power of attorney authorisi 
his agent in London to buy and sell shares for him in Englan 
and in all other countries. 1n 1883 the shares in question, which 
stood upon the register in bis name, were transferred to other 

rsons at the instance of the plaintiff’s agent. On the plaintiff 

iscovering that his had been done, he claimed to have his name 
~ pestored on the register as the owner of the shares, but the com- 
pany refused to comply with his request, with the result that the 
present application was made. Mr. Justice Day held that the 
power of attorney, which was written in the Portuguese Janguage, 
must be construed according to the English law, which required 
that the instrument should be supplemented by letters of instruc- 
tions ns rr to each transaction, which letters were not held 


intiff’s agent in reference to the transaction in question. — 


the p 
he company appealed. 

Mr. Finlay, Q.C., and Mr. W. Graham appeared for the com- 
pany, and Mr. H. D. Green, Q.C., and Mr. A. Young for the re- 

ndents. 
ib. Fintay contended that reference must be made to the law 
of Brazil to ascertain the extent of the powers conferred by the 
plaintiff upon his agent, and in order to ascertain the intention of 
the parties. By the law of Brazil, the power of attorney conferred 
full authority upon the agent to deal with the shares without any 
letters of instruction being required. er 

Mr. H. D. Green submitted that the document, being intended 
to operate in England,!must be supplemented by all that the Eng- 
lish law required. 

Their lordships held that the document being executed in 
Brazil, and being in the Portuguese language, the intention of the 
parties must be ascertained by competent translators and rts, 


but that the extent of the authority given by it must be deter- - 


mined by the law of England in the case of transactions in this 
country. This was a mere expansion of Mr. Justice Day’s 
judgment, and, therefore, the appeal must be dismissed with 
costs. 


The Tharsis Sulphur and Copper Company v. 
La Societe Des Metaux.—This case came before Mr. Justice 
Charles in the Queen’s Bench Division on Saturday last. It was 
an action brought to recover the sum of £59,186, being damages 
for breach of contract to accept delivery of and pay for certain 
quantities of copper. : 

_ Mr. Gorell Barnes, Q.C., and Mr. Houghton 7 {rm for the 
| a ke and Mr. Kennedy and Mr. H. Tindall Atkinson for the 
efendants. 

This case was one of several which arose out of the breakdown 
of the French combination known as the “Copper Ring” last 

“year. Most of the questions, however, which arose in it had been 
decided in previous actions brought in the English Courts against 
the same defendants. The plaintiffs were an English company, 
incorporated under the Companies’ Act, and the defendants were a 
body of persons incorporated in France. On April 20th, 1888, a 
contract was made between the parties by the exchange in London 
of duplicate parts thereof, one of which had been executed by the 
pere in Glasgow, and the other by the defendants in Paris. 
By the contract the defendants agreed to purchase at prices therin 
named all the refined copper manufactured by the plaintiffs during 
three years commencing Janu lst, 1888. In March, 1889, the 
defendants went into liquidation. By the terms of this contract, 
the defendants elected domicile in this country. The amount now 
claimed by the plaintiffs was the deficiency arising upon re-sales 
of the copper, of which the defendants had not taken delivery 
under the contract. The defendants pleaded that, the contract 

having been executed by them in Paris, was a French contract, and 
subject to French law, and consequently was illegal and void, inas- 
much as it was contrary to Article 419 of the Code Pénal, which, it 
was alleged, rendered a combination such as this, to affect the price 
of goods, illegal. Further, that by the French law of liquidation, 
the plaintiffs could not rescind the contract and recover damages, 
but: could only exercise a right of election between rescinding the 
contract (without damages) and delivering the copper, and proving 
in the liquidation for the price. The plaintiffs admitted that the 
last statement was a correct one of the French law on the subject, 
but denied the alleged illegality, and contended that the contract 


was an English contract, and was, therefore, unaffected by the 


French law. In the case of “ Antony Gibbs and Son v. La Société 
des Metaux ” (6, the Times L. R., 393), the Court of Appeal, upon 
similar facts, held that the right to sue on an English contract 
was not affected by the French law of liquidation, and in “Cape 
Copper Company v. Comptoir d’Escompte and La Société des 
Metaux ” (6, the Times L. R., 454), Mr. Justice Day held that 
similar contracts were English contracts, and that the ~ thes 
8 


sed parties were, therefore, to be determined according to 


_ electrical circuits. 


Mr. Jusrice CHARLEs said that, although some of the facts as to 
the execution of the contract in this case were different to those 
in the cases referred to above, yet he had come to the conclusion 
that the contract was an English contract, and that his duty was 
to follow the judgment of Mr. Justice Day in the other cases, 
which proceeded on the ground that the parties themselves had 

that the contract should be subject to English law, and 


that it was to be performed (and, until the liquidation, had been 
performed), within the lish Courts. 


isdiction of the Eng 
Judgment was accordingly given for the plaintiffs with costs ; 


the damages to be between the parties, or, in case of 
difference, to be by t the judge. 


NEW PATENTS—1890. 


15792. “ Improvements in incandescent electric lamps, and — 


leading-in wires therefore.” B.J. B. Minus. (Communicated by 
T. A. Edison, United States.) Dated October 6. 

15819. “ Improvements in electric ow electric motors, 
transformers of electric currents, and induction coils.” J. JoHn- 
STONE. Dated October 7. ght 

16054. ‘‘ Improvements in electric batteries.” H. G. C. SERRIN. 
Dated October 9. 

16055. “ Improvements in electric batteries.” H. G. C. SERRIN. 
Dated October 9. | | 

16057. “Improvements in pillars and electroliers or pendants 
for lamps.” B. Everep and T. Rupzinc. Dated 
October 9. 


16064. ‘ Improvements in electrical secondary batteries.” J. 
and F. BurrzrwortH. Dated October 10. (Com- 
plete. 
16110. ‘“ Improvements in the distribution of electricity.” T. 


Parker, J. H. Woopwarp atid E. 8.G. Ress. Dated October 10. | 


16136. ‘“ Improvements in coin-freed apparatus for obtaining a 
current of electricity for ee electric light, or for other 
purposes.” H. J. Dowstne and H. S. Pricz. Dated October 11. 

16156. “Improving mains for carrying currents of electric 
matter.” J. JoHnstone. Dated October 11. | 

16222. * Improvements in lanterns or lamps for arc electric 
lights, and in posts or columns th + À, L. Sxeparp. Dated 
October 11. 

16223. “Improvements in the parts of electric meters con- 
necting the movement of the solenoid with the calculating train.” 
H. Burrow. Dated October 11. | 


| ABSTRAOTS | 
OF PUBLISHED SPECIFICATIONS 1889. 


12563. “ Improvements in electrical ships’ logs, or means for 
ascertaining by speed of ships.” R. M. Lowne. 
Dated August 8. 11d. ims :—1. A rotator with affixed towing 
line operating an electrical contact apparatus on board ship, or at 
any convenient distance therefrom, substantially as shown and 
described and for the purpose stated. 2. A rotator with affixed 
towing line operating an electrical contact apparatus on board 
ship, or at any convenient distance therefrom, in combination with 
conductors, battery, indicator or indicators, substantially as shown 
and described and for the purpose stated. 3. The combination of 
rotator, affixed towing line, battery, contact KL ET conductor, 
cable, indicator or indicators on board ship, substantially as shown 
and described and for the purpose stated. 4. The combination of 
combined rotator, battery, and contact apparatus, with conductor, 
cable, and an indicator or indicators on board ship, substantially as 
shown and described and for the purpose stated. 5. The method 
of insulating movable conductors substantially as shown and de- 


scribed and for the purpose stated. 


14011. “ Improvements in switches for Phe gy and closi 
” A. L. SHzparp. Dated September 5. 8d. 
Relates to a switch which ensures the circuit being always either 
fully open or completely closed, and secures a perfect contact 
between the fixed and movable portions which serve to convey 
the current, thereby preventing the formation of arcs at the point 
of such contact, and consequent damage to or destruction of the 
apparatus. 6 claims. 
14377. “ Process of and apparatus for maintaining uniform 


current in electric lighting circuits.” J. M. Braprorp. Dated 
September 12. 1s. 1d. In this invention the strength of a varia- 


tion in the line current is not a necessary factor in securing energy 


of regulating action; the regulating devices act with an accumu- 
rs in opposition with a differential effect, according 
to the duration of a variation of the line current, and es in 
the line current can be anticipated or prevented, instead of being 
reduced after they are developed. 10 claims. | 

14464. “Improvements in electricity meters.” E. BATAULT. 
Dated February 15. (Under International Convention.) 8d. 
Relates to apparatus or electricity meters based on the principle 


| 
| 
| 
A 
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‘H. Stewart. Dated 
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which consists in measuring, at regular intervals of time, the 
length of the tangent of the angle of deviation of the hand of a 
galvanometer placed in the circuit of the current to be measured, 
and in registering the sum of these tangents. 4 claims. 

14485. “ Improvements in magneto-electric bells or generators 
in connection with telephonic call apparatus.” A. GreENwoop. 
Dated September 14. 8d. This invention is for the purpose of 
improving upon switching arrangements by automatically switch- 


ing the extension bell or bells out of circuit when the magneto 


generator is in motion, and by automatically switching the exten- 
sion bell or bells into circuit when the magneto generator is at 
rest. To accomplish this the inventor utilises the motion made 


_ by the generator shaft of a magneto bell in a horizontal and lateral 


direction ; this motion is used in ordinary magneto bells for the 
purpose of shunting the armature circuit when the armature or 
generator is at rest, and is made by means of a spiral spring 
arrangement knuwn as the cut-out. The inventor employs this 
motion for the purpose of switching off and on the extension bell 
or bells automatically, by causing the generator shaft, handle and 

ing, to break the connection between armature and line or 
earth Fine by a contact spring) when the armature, gearing and 
shaft are at rest; and by causing the armature to be connected 


. through the said contact spring to line or earth when the arma- 
-ture, gearing and shaft are in motion. 1 claim. 


14590. ‘‘ Improvements in electric bells.” H. Groves and J‘ 
September 16. 8d. The inventors employ 
but one magnet bobbin, which they erect vertically on the base of 
the instrument; it has two pole pieces, one above and the other 


‘below. The armature they make of T-form, the cross piece or | 


head (which is the armature properly so called) is vertical, and its 
ends are in close proximity to the pole pieces of the magnet. The 


armature is attached to and carried by a spring blade fixed to the — 
horizontal stem of the T-piece. 4 claims. 


16586. “ Improvements in electric switches.” T. Marcumr and 


F. ERNEcKE. Dated October 21. 8d. The object of the invention 


2 to prevent any possibility of a middle position of a circuit closer. 


17060. Improvements in electrical furnaces and their’ mani- 
pulation.” T. Parker. Dated October 29. 8d. Instead of 


using movable anodes of metal or carbon, the inventor uses blocks 
of carbon fixed in the walls of the furnace opposite to each other, 
and set at suitable distances apart in the interior of the furnace 
wherein it is intended to treat the materials at the high tempera- 


ture of the electric arc or incandescence due to the current. These 
blocks of carbon are fixed in metal conductors, which may be kept | 
cool by a circulation of water within themselves. The blocks of 


carbon are arranged with holes through their centres, so that a 
rod of metal or small rod of carbon may be used to establish the 
circuit through the furnace. 6 claims. 


CORRESPONDENCE. 


The Lane-Fox Patents. | 


Permit me to make some remarks upon the article on 
my patents which has appeared in your last issue. The 
ELECTRICAL REVIEW has earned the reputation of 
being both a fair and a well informed journal, and it is 
With regret, therefore, that I have now to find fault 
with the inaccurate and superficial manner in which 


you are now dealing with my “ pretensions,” as you 


term them. 


Before commenting on the more technical side of 


your article, I desire to reply to the accusation (for it 
is nothing less) which you make against myself and my 
“associates” of not fighting fair. Nobody could de- 
precate more than we do any unnecessary harassing of 
innocent, that is to say, unintentional, infringers of my 
patents. Our desire throughout has been to select the 
right people—the “foemen worthy. of our steel,” as 
you so poetically express it—and failing more conci- 
liatory methods of obtaining our just rights, to fight 
them. When you insinuate that the opposite has been 
our policy, you convict yourselves either of a deliberate 
perversion of the true history of our course of action 
since my settlement with the Brush Company last 
December, or else—as I prefer to believe—of a misap- 
prehension founded upon ignorance of the facts. If I 
am right in this latter construction, I am sure you will 
gladly allow me to correct you by assuring you, what 
you can easily prove for yourselves, that it is only quite 


recently, and after exhausting all the more direct : 


methods of drawing out our real opponents, that we 
were reluctantly obliged to force their hands by 


“having a go” at their customers. In so acting we 
have, after all, only tardily taken up the gauntlet thrown 
down to us by a certain organisation started by our 


opponents (and whose manifesto you have already made _ 


public in one or more of your August issues), which 
made a direct appeal to the “consuming” public to 
co-operate with them against us. In the case of the 
well-known electric light supply company, against 


‘whom we first had occasion to direct our fire, our attack 


was evidently far too direct for their liking ; for instead 
of taking up our challenge at once, they have put us off 
with what I can only characterise as an alternation of 
bluster and prevarication, the motive of which we now 
assume to have been to gain time for the concoction of 
an elaborate defence. However all this may turn out, 


‘we may certainly claim freedom from the reproach of 


cowardice. | | 

But although rather glad than otherwise of this 
opportunity to put yourselves and your readers on the 
right clue to our motives in the somewhat uncongenial 
procedures to which you have referred, I do not wish 


to take up any more of your space with this part of 


our attack on myself and my friends. I confidently 
eave our fuller justification to the future. 
Now as to my inventions themselves. In complain- 
ing of the simplicity of my system, you are according to 
it the highest praise which I could desire for it. To 


_ say nothing of the familiar story of Columbus and the 


egg, a powerful judgment was recently delivered on a 
patent case in the Supreme Court of the United States, 
in the course of which this very quality of simplicity 
(in conjunction, of course, with efficiency and utility), 
far from being adduced in disparagement of the patent 
validity, was extolled as the sign-manual of the highest 
merit which an.invention could possess. There are 
some people, it is true, who are under the impression 
that a patent, to be of any value, should in some way or 
other transcend the laws of nature, if not actually con- 
jure into operation some new or mythical force. I 
should be sorry, however, to attribute such puerile rea- 
soning either to yourselves or to the generality of your 
readers. | 

_ Next I desire to deprecate the assumption which | 
note in your article—and which may encourage others 
to assume—that certain combinations for electric light- 
ing purposes now quite familiar, were always matters 
of common knowledge, or at any rate that they were 


so at the date of my chief patent (1878). Noone who 


had experienced a fraction of my difficulties, between 
then and 1881, of convincing even the scientific world 
of the theoretical, to say nothing of the practical feasi- 
bility of my proposed system, would fall into this 


‘mistake. I do not wish to quote in this connection 
‘certain eminent electricians now living, until I have 


their express authority for so doing—an authority which 
I believe will not be denied to me if and when I may 
deem it necessary to request it. But I feel at liberty at 
least to mention that the late Sir William Siemens and 
also Mr. William Spottiswoode, then President of the 
Royal Society, both expressed their strong opinion ata 
meeting of the Society held in 1879, that the distribu- 
tion of the electric light, then beginning for the first 
time to be talked of, was from theoretical considera- 
tions a thing not to be hoped for. (It will be remem- 
bered by many of your readers that the telephone and 
the phonograph, when first heard of, were similarly 
ridiculed by contemporary electricians of high stand- 


ing. 

a illustrate the kind of treatment which the subject 
of distribution received at that period, it may be men- 
tioned that Edison’s first patent for electric lighting 
(the application for which is dated a few weeks later 
than my own), which was for nothing more than the 
operation of incandescent lamps in series, with a special 
regulating device for shunting the current across the 
lamps whenever the latter became too brilliant, was 
loudly proclaimed as a grand and fundamental dis- 
covery of the means of distributing electric light. My 
plan of maintaining a constant potential in electric 
mains, notwithstanding any variations in the number 
of lamps in action, was certainly, so far as I have been 
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able by careful and protracted investigation to ascer-' which is an important consideration in telephony, and’ 
tain, quite unthought of at that date, and, in spite ofall should commend itself to those engineers who are 
my efforts, my patent attracted but little attention. As responsible for the planning and fitting up of exchanges 
to the modern incandescent lamp, specially adapted for in the future. | | ir: Ha 
the system which I claim to have been my invention | Panett jr qi (dit 
—a lamp, that is to say, in which the luminous surface, | | LR 
resistance, and candle-power 7 suit a fixed | 
tential of the mains—it wou ave had no raison coumé | 

d'être at that date, or until my system began to be 
applied ; consequently this system, although simple In reply to the question of “ B, B.*as to how much 
enough truly, cannot be fairly summarised (as you soda should be added to one gallon of the ordinary 
seem to suggest that it should be, and as other objectors  dilute acid electrolyte, I think I may say that in many: 
‘have also suggested), as merely an obvious combination Cases one ounce would be a good proportion, although | 
of already well-known elements. Even if this were sometimes more may be used with advantage if the 
the case, by the way, the patent itself would noton that plates are badly sulphated. Carbonate of soda (ordinary 


account necessarily be invalidated. a washing soda) must be used, and on no account, com- 
From the above considerations it will be sufficiently  mercial sulphate of soda. See ee eas 
evident that both of the two instances of alleged anti- ) W. J. S. Barber Starkey. 


cipation which you quote are quite fallacious. In the October 25th, 1890. 
case of Farmer’s “ demonstration,” primary batteries | a 
were used in connection be ch or strips ; 

but neither was my combination employed, nor even i : | 
one of its most essential elements, viz., the modern in- | 
candescent lamp, constructed on the principles described Referring to the reported explosion on Lord Poulett’s: 
in my specification ; nor was there any hint of theim- yacht, I well remember a similar accident on board the 
portance of maintaining a constant potential difference Giovanni Bausan, an Italian warship, which was fitted 
or the means by which such could be obtained. On with electric light under my superintendence, by: 
this point the note on Sir David Salomons’s reference to | Messrs. Armstrong, Mitchell & Co,,in 1885, ,. … | 
the proposed use of primary batteries for incandescent The cells in this case were contained in teak boxes 
lighting, which you publish on page 496 of the same with a small aperture plugged with a cane stopper in 
issue under the heading of “Electric Light and the lid, and the explosion occurred owing to one of 
Potential Difference,” issingularlyopportune. Theother these plugs being withdrawn, and a lighted candle. 
instance, namely Breguet’s experiment at Paris in 1877, applied in order to see whether the cell was giving off 
may be disposed of by a similar process of analysis, for gas during the process of charging. Only-one cell went 
although of course the use of secondary batteries gives off, but the teak case was split into numerous fragments, 
a fictitious appearance of analogy, the fundamental the plates were bent, and the acid splashed about. No 
idea of multiple arc distribution of electric light ata one was injured, but the noise was exceedingly loud, 
constant potential is wholly absent. and there was a remarkably vivid flame. . - - 

Briefly as to the present position of my “ troublesome Considering that oxygen and hydrogen gases, mixed 
claim.” The only claim for which I am now endea- in the right proportion, form, weight for weight, the: 
vouring to obtain a substantial (but financially mode- most energetic explosive known to science, the matter . 
rnb recognition, is for my genre as more “à is perhaps not so very remarkable as some may think. | 
escribed in the specification of letters patent No. | ag cal? 
3,988,** of 1878, of a system of incandescent lamp dis- October 24th. 1890. — a a cn 
tribution in multiple arc, at a constant potential, with = ee 
secondary batteries as reservoirs of electrical energy. 
One last word. If by your reference to the Brush | 
Company’s attitude towards my “ pretensions,” you An accurate account of an explosion similar to that 
| mean to imply that they have not recognised the validity on Earl Poulett’s yacht may be of interest at this 
of my patents—the only sense in which I can see any moment. : | 

force in your remarks on this point—I cannot imagine This explosion took place last week on board the 

who your informant may have been, but must assure Clyde training ship Hmpress, where a set of 26 teak. 

you that you are entirely mistaken. The differences cased cells have been placed as part of the lighting 
between us were quite of another kind. plant. The cells are of the ordinary yacht pattern, viz., 
| St. G Lane-Fox. sealed with the exception of the small vent hole on top 

and are placed on an open rack in the engine room, 

P.S.—October 28th—I have just receivedaletterfrom where they are quite free from damp, and as there isa 

General Webber, in which he says: “In writing tothe large porthole open behind the rack the ventilation is 

ELECTRICAL REVIEW you have my authority to state all that could be desired, in'fact the draught is so strong 

that when I was acting as managing director and that it is with difficulty a naked light can .be kept 

engineer of the Anglo-American Brush Corporation the burning near the cells. as . 

validity of your distribution patent was held to be as The lid had been removed from one of the cells that 

good as that of any which had actually not been con- the hydrometer might be seen, and it was when the 
tested in the coarts of law, and that at that time the engineer lit a match to look into this cell the explosion 

Anglo-American Brush Corporation had everyintention took place, destroying one cell on each side of the open 

of bringing the same to an issue.” one. No explosion seems to have occurred in the open 

| cell, as the hydrometer was not injured and although 
| in this may have been caused by the fragments of the 
Telephone Switchboards. burst cells striking the outside. : ote 
I have read with interest the description of the im- Judging from the condition of the two -damaged. 
roved switchboard and switching system, invented by cells the force of the explosion must have been con- 
r. D. Sinclair, and beg of you to allow me space for  siderable as the upper half of each cell was not merely. 


a few questions thereon, viz. :— | burst open, but the woodwork was shattered into 8 
1, Is the system intended for metallic return, or for pieces and the brass terminal screws which are cast 
only single metallic circuits ? into the lead were pulled right out. 
2. How are the connections of the telephone, trans- The dynamo was running when the explosion took 
mitter, magnets, bell, &c., formed in the circuit of the place and the cells were gassing freely having been 
| plug, indicator and jack ? | charging about 26 hours (the cells being new). The 
3. Have the indicators one or two coils or cores ? fact that only two cells exploded may be explained by 


I admire the simplicity of the arrangement, as shown, the draught carrying the gas away from the cells, and 


1 
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not along. the row and the vertical supports of the 
rack, partly isolating these three cells from the others. 

Fortunately no one was near the battery at the time 
except the engineer, and he escaped with a bruise 
caused by a flying piece of wood. 

Mr. Edmunds’s suggestion in your last issue cannot 
be applied to this case as the cells were under cover 
and there was certainly no damp about any of the con- 
nections. 

The cause of the accident seems clear, and the remedy 
is very simple. It is just as easy to use an incandes- 
cent lamp as a match or a candle, and in the interests 
of the electrical industry the danger of naked lights 
should be impressed upon those who ‘have dealings 
with this type of accumulator. ox 


| J. Hunter. 
October 27th, 1890. 


The following account, apropos of explosions in 


secondary batteries, may possibly interest readers of 


About five years ago, whilst charging a batch of 
E.P.S. 17 S teak cells (lead lined), I was engaged in 
tightening up the nuts on connecting strips, and=in so 
doing accidentally short circuited one of the cells with 


the metal spanner I was using. Immediately there was 


a loud report, the teak lid (firmly screwed down and 
cemented) flew into fragments, and one side of the box 
was split from top to bottom, but the lead lining fortu- 


nately remaining intact, no leakage of solution occurred; 


the sections moreover, were undisturbed, as proved by 
thejfact of this very cell having outlived all the rest of 
the battery, and expiringifrom genuine decay but a few 
days ago. | 

The cause of the explosion was, to my mind, to be 
easily accounted for in this wise. The lid possessing a 
vent hole (for the escape of gases), situated near one of 
the terminals of the cell, contributed a direct supply of 
the gases for any sparking which would ensue in the 
event of a short circuit being temporarily effected 
between the conductors. 

On Lord Poulett’s yacht the battery appears to have 
been to a certain extent enclosed, thus rendering free 
escape of gas in a heavy, wet atmosphere, more unlikely 
to occur than if the weather had been fine at the time, 
consequently the explosive mixture readily found its 
way below deck vid the cable channels, thus establish- 
ing a direct connection between battery and source of 
ignition. 

I fail to see how the general public can be expected 
to support and favour the new illuminant, if instructed 
by scientific (?) paragraphs, as provided by some of our 
daily papers. — | 

Lyndhurst. 


The Sweating System. 


In your issue of October 10th a correspondent signing 
himself “ An Electrical Trades Unionist,” makes an on- 
slaught of a most ferocious character upon what he has 
chosen to call the “Sweater.” By the tenor of his 
letter I am inclined to think that this gentleman would 


have better borne out his character had he signed his — 


effusion “An Electrical Trades Monopolist.” His ob- 
ject seems to be to stamp out “the little man.” to 
improve him off the face of the earth, so that the whole 
industry may be in the hands of enormous Syndicates, 
otherwise Limited Liability Companies. Personally, I 
should say that this letter to which I have referred was 
a “bogus” letter and not written bya unionist at all, 
but by a capitalist, or an emissary of such. My expe- 
rience is that the small man pays his workmen quite as 
well as the big one, and in many instances better. I 
have paid linemen ls. per hour. How many large 
firms pay their men more than halfthatsum? The 
breakdowns to which “E.T.U.” alludes, do no harm 
to the industry at all. They simply open the owner's 
eyes, and he hands his work over to someone else in 
the future. Breakdowns, Sir, are more due to the ini- 


quitous state of the law, which permits installations to. 
be superintended and managed by grooms, gardeners, 
odd job men and “ master Johns,” in place of having. 
a competent man. And I can tell you, Sir, that the - 
big firms of our friend “ E.T.U.’s ” fancy are more to be. 
blamed than. anyone for this very thing. The small. 
man is generally a practical man who works himself. 


The work done by a big firm is generally “ bossed ” 
by some kid-glove pupil who cannot make a common 
solder joint. I can give chapter and verse for what I 
say, and every man who reads these lines, if he has had 
any experience at all, can vouch for the truth of it, 
Why, Sir, one of our largest firms at one of our great 


exhibitions placed the management of the installation in, 


the hands of one of these automatons, and the initial 


performance of this representative of “a first-class 


firm” was to switch on with .the voltmeter in series 


with the main circuit. This sweating charge is hum- 


bug, Sir, when applied to the small tradesman. It is 


the big firms who piece-work the men who do all this, 


and I should say that no one knows this better than 
Electrical Trades Unionist himself, 


October 26th, 1890. 


The Invention of the Telephone. 


We are all familiar with the earlier telephonic ex- 
periments of Reis, which are given in the. Jahres 
Bericht des Physikalischen Vereins, of Frankfort, for 
1860-1861, and which are regarded as the precursor of 
the telephone of Graham Bell. Prof. Bell read a paper 
on the subject before the Society of Telegraph Engi- 
neers on 31st October, 1877, and at this lecture I called 
attention to a still earlier description of a telephone by 


Charles Bourseul, which is to be found in the second. 


edition of the Comte Theodore du Moncel’s Exposé des 
applications de l'électricité, published in Paris in 1857, 


Vol. 3, page 110. Du Moncel does not give any refe- | 


rence to the original paper, but in the Didaskalia, a 
weekly paper published at Frankfort-on-Maine, No. 232, 


_ dated 28th September, 1854, there is an interesting 


account of his invention, which I do not remember to. 


have seen printed in England. I am indebted to 


Messrs. Siemens Bros. & Co. for making the translation, 
which I enclose, and if not hitherto published, it will, I 
am sure, interest your readers, as his description of the 
principle of the telephone is almost as clear as if it were 
written at the present date. If he had only put his 
ideas to the test of experiment, we should have had the 
telephone in 1854. 

It would be interesting to find the original source 
from which Count Du Moncel derived his account of 
Bourseul’s telephone. 
Latimer Clark. 
October 28th, 1890. 


[Full particulars of everything mentioned by Mr. 


Latimer Clark have from time to time been published 


in the REVIEW. Bourseul and the Didaskalia were 


quite familiar names in our pages of years ago, through 


the contributions to the subject of telephony so fre- 


quently published from the pen of Major W. C. Barney. 
—Eps. ELEC. REV.] 


Semaphore Telegraphs. 

In your next issue, will you please oblige me by 
saying where I could find a sketch of the old English 
semaphore telegraph used up to the introduction of 
electric telegraphs. 3 


If you could give a sketch, I should be greatly 
obliged. 


Postal Telegraphs, Rochdale. 
| [ We regret we have been unable to find the informa- 


J. H. Tattershall. 


..tion you require ; perhaps some one of our readers may 


to furnish the desired reference, EDS. ELEC. 
EV. | | 
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IN STOCK 


FOR IMMEDIATE DELIVERY. 


50,000 ft. 11 mm. 12 in. CORED CARBONS 
90,000 ft. ,  6in.SOLID , 
50,000 ft.12mm.12in. CORED 
90,000 ft. ,  6Gin.SOLID  , 


SPECIAL RATES QUOTED FOR QUANTITIES. | 


2ad. per ft. 


8d. per ft. 


G PAIRS OF EITHER or mm, FOR TRIAL, RECEIPT OF POSTAL ORDER FOR | 


RAWSON 


UNITED, LIMITED, 


88, QUEEN VICTORIA STREET, LONDON, E.C. 


_ MM, Piccadilly, BRADFORD, YORKS; Cornbrook Telegraph Works, MANCHESTER; Strand Works, CHISWICK, W. ; 
| and Union Foundry KIDSGROVE. 


Daily Calendar for 1890, or Celluloid Paper Knife and Calendar, Post Free, 3d. each. 908 


a: REID BROTHERS, 


| 12. WHARE ROAD CITY ROAD. LONDON. N. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
 TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


rte OF SUBMARINE CABLES, WIRE. IRON POLES, INSTRUMENTS. BATTERIES, INSULATORS AND STORES OF EVERY DESORIPTION. 
Contracts entered into for the and Maintenance of Telegraph Lines. 


CALLENDER'S BITUMEN TELECRAP# & WATERPROOF Co, 


LIMITED. 
(01, Leadenhall] Street, LONDON. telegrams: “OALLENDER, LONDON.’ Telephone, No. 4,485, 
LIVERPOOL: 36, Dale Street, ved 
Works: ERITH, KENT. Telegrams: “CALLENDER, PICARDY.” Telephone, 8,411, 
UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. | 
Concentric Cables—-ARMOURED-Metal Sheathed. 


AHRIAL CABLES. 
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VERITY'S PATENT “QUICK MAKE & QUICK BREAK” SWITCHES . 


Are the best in the market. A Large Stock always in hand with China or Brass Covers, or Special Cast 
| andl Chesed Work suitable for High-Class Decoration. 


YERITY’S ‘PATENT «SAFETY SAFETY CUT-OUTS, 


Best and cheapest in the Market. By their use it is impossible to place a large fuse in a block intended for a 
r oe smaller size. This result is not obtainable with any other Cut-out. 


VERITYS ELECTRIC LIGHT FITTINGS. 


The largest Stock and most varied assortment in London. 


Y? =. 
RING ‘STREET, COVENT GARDEN, W.C.; and. 187, REGENT STREET, W. 


TELEPHONE 2648. Telegrams: “ELECTROLER, LONDON.” 


3510 : 


(LIMITED), 


IMPORTERS pr, |b 2, MARLBOROUGH MANSIONS, VICTORIA ST. LONDON, SW. 


| THE BERNSTEIN ELECTRIC LAMP C0, 


FORE ST, LONDON EC 


, €@ The lamps of this Company are of low resistance, and 
For every description of NEW and SECOND-HAND ELECTRICAL APPA- 


RATUS, PLANT and INSTRUMENTS, dc.,ready for immediate delivers, entirely free from the claims of other companies.  :» 
Consult 


MACHINE ENGRAVING | 


A POPULAR ILLUSTRATED JOURNAL DEALING WITH DIVIDING 
MATTE. . On. BRABS, IVORY, EBONY, do, 
PUBLISHED MONTHLY—POST FREE, 64. TO THE TRADE. 


Offices & Warehouse: 52, Queen Victoria St., & 39, Queen St., London, E. 6. GILKES’ ENGRAVING WORKS, READING, BERKS 


Telegrams—“ INDICES,” LONDON. Telephone—1533, 


BRASS, GUN METAL, 


PHOSPHOR BRONZE 


CASTINGS 
AND 


STIFF & SONS, 


LAMBETH LONDON, 
ALBION” BRAND, MANUFACTURERS OF 


BABBITT’S PLUMBAGO CRUCIBLES. 
ME TAL Testimonials show 30 to 50 meltings each. 


STONEWARE INSULATORS, 


LARGE STOCK OF ALL PATTERNS AND SIZES, 


SWITCH BLOCKS, FUSE BLOCKS, 


ESTABLISHED 
1830. 


ALBION METAL WORKS, ù 
WOODCOCK STREET, 


BIRMINGHAM. sus | Vitrified Tubes for Electric Wires, Porous Cells, Battery Jars. . 


. Every kind of Electrical Stoneware. 
Telegrams “Bronze,” Birmingham. AWARDS:—PARIS AND VIENNA ELECTRICAL EXHIBITIONS. 
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Used for the last six years with the greatest success. 
GOLD MEDALS AWARDED. 


"| 


Efficient, Strong, Silent. No Sparking! No Overheating! 


ILLUSTRATED. CATALOGUES AND PRICES ON APPLICATION. 


JOHN Wm. ROPER, BRADFORD, 


| OWNERS ofthe BERNSTEIN SYSTEM of ELECTRIC LIGHTING, 
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| | GULCHER ELECTRIC LIGHT & POWER COMPANY, LTD. 


ARE NOW MANUFACTURING SPECIALLY FOR THE aan. 


BATTERSEA BATTERSEA 
PYNAMOS. MOTORS. 
so) Lights, £176 | HP. £175 
wo , | 83 HP. £220 
600 40 RP. £266 
650 65 AP. 


, 4 3121 
For r Catalogue and Particulars apply to Trax: naa NAGER, BATTERSEA FOUNDRY, S.w. 


ELECTRIC CRANES FOR CENTRAL 


RECENT IMPROVEMENTS. se 
R. BOLTON & CO. Engineers, 110, Leadenhall Street, LONDON, EC. 


JOSEPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined + great toughness and — 
Brown Stoneware. White Stoneware. Brown Porcelain. us Cells. | 
Hconomy Strength and Durability combined. Prise Medal, P Bshibition. 
Special Shapes for Telephone and Electric Wires. 


Works: DENBY POTTERY, NEAR DERBY. 
London Office: NEW ST. PANCRAS STATION EUSTON ROAD, NW. pare 


RAMSDEN, CAMM & CO. 


BRIGHOUSE. YORESHIRHA, 
Iron and Steel Wire Drawers and Gaivanhere. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


Race Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
B. SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILYER, &c., WIRES. a) 
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SELF-PROTECTED 
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Et STOKES & CO., 


MANUFACTURERS ev MACHINERY 


| Machine Scretus, Sinds, & Small Turned 


For TELEGRAPH ENGINEERS, OPTICIANS, MATHEMATICAL, SURGICAL, 
MUSICAL INSTRUMENT, TRUSS and OHANDELIER MAKERS, 
SUNDRYMEN, &c. 


== BRASS AND COPPER SCREW WORKS,== 
GREEN STREET, 


DERITEND, BIRMINGHAM. 


ESTIMATES GIVEN TO PATTERNS. 


| SPB 


 VULCANITE & EBONITE 
CELLUVERT FIBRE. 


SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 
VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


sur Para Telegraph Strip, Insulating Tape, &c. Patented Non-Stretching Pure Rubber Insulating Tape. — 


Rubber Goods of all kinds for Electrical Purposes. 


PATENT COTTON “ SIMPLEX ” BELTING 


For DYNAMO, MAIN, and OTHER DRIVING. 


Valves, Sheet Rabber, Ilose Pipes, Fire Ilose, Chemical Appliances, Waterproof Garments, and all kinds of 
| India-Rubber Goods in Stock, and to Order. 


00600000 


PRICE LISTS ON APPLICATION TO 


DAVID MOSELEY SONS, 


CHAPEL FIELD WORKS, 
ARDWICEX, MANCHES TE Et. 


WAREHOUSES: 


| 
‘ 


2, 4, & 6, Le Brown St., MANCHESTER. | 57, Miller Street, GLASGOW. 14, Place Sainte Gudule, BRUSSELS. 
14, Aldermanbury lis LONDON, E.C. 20, Rue des Marais, PARIS. 29, Kl Reichenstrasse, HAMBURG. | 
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Special Quotations for Large Quantities. Sample Board, Catalogues and Price Lists forwarded on application. 29535 . ID 
| L ENGINEERS and CONTRACTORS should bave our SAMPLE BOARD. It is recognised as the most complete yet issued. 


 Highest Efficiency ; Beauty of Design; Moderate — 


—Hetober $1, 1890.] THE TELEGRAPHIC JOURNAL AND ELECTRICAL- REVIEW. | 


G. RP. WALK, 


MAGNETO WORKS, SHEFFIELD. 


L22222, 


_SPBOIALINBS Of STEEL and STEEL WIRE adapted to the INSTRUMENT and ELECTRICAL TRADES. 


MAGNET STEEL of the highest efficiency. 
. SWEDISH IRON, ABSOLUTELY PURE AND DIAMAGNETIC. 
TOOL STEELS—ALL DESCRIPTIONS. 


COLD ROLLED STEEL in all dimensions. COLD ROLLED STEEL tempered and polished in strips. 


SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS. 
Best — Steel Wire Polished in Lengths or Coils, all gauges. Tempered Wire, Polished and Plated Music Wire, 


CROGGON & CO., Ltd. 


16, UPPER THAMES ST., LONDON E.C.,. 


Also at LIVERPOOL and GLASGOW, 


MANUFACTURERS OF 


Electric Light Fittin gs, Bells, Indicators, Lightning 


THE NEWTON ELECTRICAL ENGINEERING 
WORKS, TAUNTON. 


AND 


WE HS. 


Speeds; Best Workmanship and Materials. 


NEWTON & HAWKINS’ 


PATENT 


AUTOMATIC SWITCHES. 


NEWTON ARC Lanes. 


And every Requisite for Electric Lighting == 
and Transmission of Power. sais ie | 


| 
i}! 


[TM 
itil: 
hi 
til 


i 


Telegrams: “ARC, TAUNTON.' 


& J. F4. & G HARRIS, Manufacturers to the Trade. æ 


ELECTRIC LIGHT CASINGS 


OVER 150,000 FEET, ready for immediate delivery, NY STOCK. 


G. HARRIS. 


MAHOGANY & GENERAL 


TIMBER MERCHANTS. 


MOULDING MANUFACTURERS. 


OFFICES | 58&60.WILSON STREET, FINSBURY,E.C. 
\ ORANGE STREET, GRAVEL LANE, SOUTHWARK,S.E. 
ano MILLS VICTORIA WHARF, TWIG FOuLY BRIOCE,BETHNAL GREEN. E.| 


| Qualities for &e.. . | ri | 


ELECTRICAL ENGINEERS & CONTRACTORS, 


Conductofs, and Speaking Tube Fittings. ... 
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MOTORS 


Actuated by STEAM, WATER, HOT AIR, PETROLEUM OIk, &o-. 


FOR ELECTRIC LIGHT INSTALLATIONS, - esp DOMESTIC AND STABLE MACHINERY: WATER RAISING, ae 


“ BAILEY-FRIEDRICH” SAFETY STEAM MOTORS. 


HAAG’S PATENT 
HOT-AIR ENGINE. HIGH-SPEED STEAM ENGINE, 
{nexplosible Steady-Running, and Portable. Consumes 2 quarts of water per H.P. per day only machinery. | 


HAAGS’ PATENT 


WATER MOTOR. 


May be driven by Town’s 
Pressure or other available 
water su 


pply. 


A: 


HAAG’S PATENT BAILEY’S.PATENT BAILEY’S PATENT BAILEY’S PATENT 
HIGH-PRESSURE WATER MOTOR,  ‘ THIRLMERE” WATER MOTOR. HYDRAULIC ORGAN BLOWER WATER MOTOR PUMPING ENGINE 
For use in Mines, and places- Much used for LR, pA OR WATER ENGINE. For Lifting a portion of the water 
where mos, and the À used driving the which drives the Engine to a 
ectri Organs. 


eeders of Pipe 


higher elevation. 


JUST PUBLISHED.—“ BAILEY’S nuire an Illustrated Catalogue of the various Motors manufactured by W.H B.& Co. Post Free, 1s, 


LA BAILEY & Co., Ltd., 


Manchester. 


\ AW: 


GLOBE WORKS, LINCOLN, 
 MANUFACTURERS OF 


MODERN CONSTRUCTION 


ROBEY 


AND LANCASHIRE BOILERS 


SPECTAL MACHINERY OF PERFECT AND MOST 


and 


| Rivetted by 
Hydraulic Machinery. 


‘ All Holes drilled in 
position. 


Constructed in sizes of 
from 4 to 40 H.P. 


| + from 80 Ibs. to 140 Ibs. 
= working pressure. 


STANDARD SIZES IN “STOCK OR. PROGRESS FOR OUICK DELIVERY. | 


APPLY. To— 


ROBEY & CO. GLOBE ‘WORKS, LINCOLN. 


Estimates given on receipi of of requirements, 


Calcutta International Exhibition, 1834, 
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Ga. S'TAT TER co. 
ALLIANCE ENGINEERING WORKS WEST DRAYTON NEAR LONDON. 


London Office: PRINCE'S MANSIONS, 68, VICTORIA ST., WHSTMINS | 
ALLIANCE” DYNAMOS AND MOTORS for all purposes. All singe ready for. immediate delivery, Made by special = the best tint, 


THE STATTER PATENT CONSTANT CURRENT DYNAMO nas a higher commercial efficiency than any other, either English or American. 


TAL AUTOMATIC ENGINES and 


| 4 _ Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes, 
: THE NORTH BRITISH RUBBER CO., LIMITED, 
Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. 

: . Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St. ; 
| Neweastle-on-Tyne, 89, Grainger St.; Leeds, 65 & 66, Briggate. sey 


ERNEST SCOTT & Co., 


NEWCASTLE-ON-TYNE, 
Glectrical and General Engineers. 


TYNE DYNAMOS, 
| TYNE TRANSFORMERS. 


Complete Installations erected by experienced men at ca Lee 


_ SPECIAL TERMS TO THE TRADE. = 
Complete Catalogue on application. = 


Offices: Telegraphic Addresses: 
LONDON : 110. Leadenhall St : sed * Boltonite,” London. 
MANCHESTER: Victorian Bail ings. “ Ampère,” Manchester. 
HUDDERSFIELD: Lancaster Yard, Cloth Hall St. “ Dynamo,” Haddersfield. 

W : 53. Waterino Street. Roots,” Glasgow 
NEWCASTLE-ON-TYNE: (1 Works, “ Esco,” Newcastie-on- 
ue, 
JOHANNESBURG SOUTH AFRICA. « Johannes- 
burg. 3311 


MARSHALL. SONS & Co, Lro, 


Britannia Iron Works, Gainsborough. poy 
ca 


LONDON OFFICES, SHOW ROOMS AND STORES :—MARSHALL’S BUILDINGS, 79, FARRINGDON ROAD EC. 


COMPOUND STATIONARY ENGINE & BOILER, 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 


Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for Excellence 
for Engines; First Prize and Special Mention for Excellence for Thrashing Machinery. 


i 


| 
Il 


| 


for Strength Efficiency and Economy. 


Calcutta International Exhibition, 1834, 


| Awarded First-Class Certificate and Gold Medal 


New Catalogues, with free oa apolication. Engine, London.” 
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Telegrams for 
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Material in use, It is composed of & ‘#pecially-prepared 
‘ India-rubber Compound, protected by a covering of Vul- . . 


| 
, recognised as the Most Efficient.and Economical Jointing 


canñised Asbestos Sheeting, as shown above, and asit 
i is the only Jointing Material which adequately 
; combines PERMANENT ELASTICITY WITH 
HEAT RESISTANCE, the advantages it 
possesses will at once be seen. — 


| 

MANCHESTER: Cable Street, 
Blackfriars, 
: LIVERPOOL: 2, Strand St., James St, 
BELFAST, DUBLIN, ANTWERP, BERLIN, 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW: - 
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SECTION OF SHEETING. | 


Made from. 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces, 


| 


The above, which can only be obtained from this house, is 


_ AGENTS.—BIRMINGHAM—BELL & Co., 7, John Bright Street, CARDIFF: BELL & Co., West Bute Street, | 
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| 
The Centre from which the requisite elasticity is obtained! | 
will adapt itself to uneven surfaces to which it. may be ap.: 
plied, and allow the expansion and contraction to be fully; 
taken up. The covering being of Asbestos Cloth, imparts’ 
a protection to the centre and so prolongs its elas-; 
ticity. For Manhole, Mudhole, Steam Pipe, 
and Mash Tun Door Joints it is unequalled, 
and if applied as directed a ring can be. 
used many times over. fe 


—— 
A DEPOTS: 


HULL : Humber Dock Basin, 
GLASGOW: 35, Robertson Street,: 
AMSTERDAM : 264, N. Z. Voorburgwal.: 


BARCELONA, TRIESTE, LISBON & GENOA, | 


BELL'S ASBESTOS BELL’S ASBESTOS BELLS ASBESTOS. | 
_ BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING | NON-CONDUCTING COMPOSITION, 
_ Will effectually keep Boilers clean and re- Is the BEST LOCOMOTIVE PACKING made. . "| 
| move any Incrustation, without injury | : 
| Ki to the Boiler Plates or Fittings. Will reduce Sr 
loss by radi- 
ation, and 
saves 40 per 
cent. of fuel. : 
BELL’S | 
COMPOUND HYDRAULIC PACKING case 
18 SPECIALLY SUITED FOR I — 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA | ba 
AND ALL PUMPS. 


Any customer recelving — 
Oil soldas Bell's Asbestos 
Lubricant, & Cask, Drum, | 
or Corks not marked as ' 


Drums are marked as above, 


<A À shown, ls earnestly re- 
quested to forward us 


Every Cask is sent out as above, 


in 
th 
of 
ha 
by 
mi 
fr 
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| + * |Z sample and particulars Ÿ yy : 
| | Py | 
| | À of where obtained. A, | 
| | | WORKS ZY an 
| SA == | | RICKS 
| All Corks are sealed as above. : | 
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| 3 REGISTERED. 
i ADVANTAGES OF ASBESTOLINE. 


7 


| ASBESTOLINE is the most efficient Lubricant for all bearings. 


ew = ASBESTOLINE is the cheapest Lubricant. 
a= ‘i D, ASBESTOLINE «aves from 50 to 90 per cent. of the Cost of Oil. 
DES) ASBESTOLINE is the Cleanest Lubricant. 

ASBESTOLINE is favoured by Insurance Companies. 


a ASBESTOLINE is the most Inodorous Lubricant. 
| | ASBESTOLINE has beaten all other in making trials. 
LL i Nihal ASBESTOLINE is applicable in and out doors in every climate. 


CONSISTENCY OF ASBESTOLINE. 


ASBESTOLINE, to meet all circumstances, is made in four | ASBESTOLINE (C, is for use in tropical dhadlin: both. ashore 
degrees of consistency, A, B, C, and CC. and afloat. It is also invaluable e in works in this country 
ASBESTOLINE A, is specially adapted to ordinary Land when the temperature is hig 
Engines and Machinery, in and out-door, in this country. | agpESTOLINE CC, is designed for use on calenders, paper 
ASBESTOLINE B, a little more solid, is for use on Steamships machines, &c., where ds e bearings are heated by steam 
in temperate climates, also on land when it is desirable to | . ar De oe and sometimes is advantageously used 
have Lubricant stiffer than A.  Inste 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is Dites and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is based on the experience of 


thousands of users under the severest circumstances any lubricant has ever been subjecte1 to, and not on mere laboratory tests and professional analysis 
of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, and other Textile Manufactories. .In Corn Mills it 


has proved invaluable on the roller and other modern machines, In Saw Mills,on Machines going up to 5,000 revolutions per minute, its work has never been appl oached . 


by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Many engines and 


machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication has not received due consideration. | Engineering ' 


ge of the highest standing have given to it their powerful testimony and support. 


SUPPLIED IN KEGS, 28 lbs, 56 lbs. or 112 Ibs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs, 
consequently the saving in freight is very considerable, Liberal Terms are conceded to Export Merchants, 
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SQUARE, ROUND. 


Every 10 feet has label as ap and stef our Trade Mark, 


Under this registered title are included the inventions of Mr. Field, and experience has ne < them’ to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EYERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 
Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


K= In ordering, stat state whether square or round required.  _s=j 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, BE. 
DEPOTS. :—MANCHESTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St, James St. HULL: Humber Dock Basin. 
GLASGOW: 36, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 
No. 264; N. Z. YOORBURGWAL, AMSTERDAM. 
AGENTS:—BIRMINGHAM: BELL & CO., 7, John Bright Street. BRISTOL: ROBERT BTOTESBURI, 414, Redcliffe Street 


CARDIFF : BELL & CO., West Bute Street. : 
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SOLE AGENTS FOR J. 0. MOUCHEL'S HIGH 


LIMITED, 
Manuf acturers, 
94, CHARLES ST., HATTON GARDEN, 


LONDON, 


TWO MEDALS 


AWAR D HD 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1889, 


| ALL THESE COODS ARE SHOWN FULL SIZE AND KEPT IN STOCK 


- 
/ 


CONDU CTIVITY COPPER WIRE. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT 


ALL SIZES KEPT IN sTocE. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 
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£3, PRINCES mansions VICTORIA STREET, WESTMINSTER. 


1] OFFICES AND WORKS: THE LEA TELEGRAPH WORKS, HACKNEY WICK, LONDON e 


| 


October ii, 


Bee to give that for convenience of 
customers to whom the West End of London Mea 
is easier of access than Dalston they have now ARE 
BRANCH OFFICES and | 


8, PRINCES MANSIONS, 
VICTORIA ‘STREET, WESTMINSTER, @ 
Where of their manufactures, and 
@ good assortment of Fittings suited for 07e : 
on view. | 


ARC LAMPS, : 
AMMETERS, CUT-OUTS, 
And all Machinery and Requisites used for 


PRICE LISTS POST FREE. SPECIAL TERMS TO LARGE BUYERS: A 


HEAD OFFICE AND WORKS:— 
 POWNALL ROAD; DALSTON, LONDON. 


187, WEST REGENT ‘STREET, ‘GLASGOW. 
END:BRANCH AND SHOWROOMS: : 


4 


Telephone No. 5429. “ESTABLISHED 1870. Telegrams: “Flexible, London.” 


PHILLIPS BROTHERS, 


 Gleciricians, 


MAN NUFACTU RERS OF CABLES, WIRES, &c, TO ANY oeil 


| MULTIPLE CABLES, AERIAL AND . 


Gutta. ‘Percha, India-Rubber, and Compound: Wires of every desertion for Telephone and Met Bell Werk, 
| FANGY BRAIDED WIRES OF EVERY DESORIPTION. 


corton AND SILK COVERED WIRES FOR DYNAMO MACHINES, MAGNETS, on | 


LAURENCE, SCOTT Co., 


Engineers, Manufacturers & Contractors, | 
| GOTHIC WORKS, KING ST. NORWICH. 


("C7 AND “D” TYPES. 


CONTINUOUS CURRENT TRANSFORMERS. 


-E.M.F.to Lamp Mains independently and at the same time. 


iii 
i 
{ 
| 


4 
3 
3 

4 
{ 
~ 
‘ w 
LJ 


2 L 


Pog 


Specially Wound Dynamos to charge cells and constant 


_ Norwich D.type with 3 Bearings, 


GLASGOW ‘BRANCH: — 


uc SILVER MEDAL INTERNATIONAL ELEOTRIO EXHIBITION, 1682. | 
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WIRE. tndie-Bubber and Gutta Perch covered in all gauges. 


LIGHT ” INDICATORS, AND. WALKER'S “PASSENGER AND QUARD ” 


| INDIA-RUBBER, GUTTA-PERCHA, AND THLEGRAPH ed COMPANY (Limsted) are 
Fttontoes ane arbour and Coast Defence, 


COMPANY, 


| Warehouses: 106 & 100, CANNON STREET, ‘LONDON, 20. 
Works: Bilvertown, Essex; Persan- Franoe.. 


TELEGRAPH ENGINEERS AND MANUFACTURERS 


BTRUMENTS.—" Morse” Needle, Wheatstone’ Instrumente, 


| MANUFACTURERS TRELAND, AND THE COLONIES OF 


the Post Office and 
pre-eminent. Al 


Telograph 
hand Continental Rai Asa for all 


TELEGRAPH STORES AND APPARATUS OF EVERY DESORIPTION. 


TORPEDO APPARATUS. 


Pat Manufacturers of a Complete System of Torpedoes for H 


. SILVERTOWN PATENT FIRING BATTERY. 
A Constant Battery for Mining and Blasting Purposes. | 


MANUFACTURERS OF 


VULCANISED INDIA RUBBER. 


VALVES SHEET, BUFFERS, ‘SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND DOOR AND CARRIAGE MATS, 
| INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. | | 


INDIA ‘RUBBER and OANVAS STHAM PAOKING — ROUND, SQUARE, and | SHEET. $ 


INDIA RUBBER MACHINE DRIVING BANDS. 


“WATERPROOF GARMENTS AND 


Pillows, 


EBONITE. 


Tubing, Belting, Buckets, Bose for Flas Spinning, bo, | 


| BILVERTOWN, ‘ESSEX, LONDON, E.; PERSAN-BEAUMONT, FRANCE. 
London Office—106, CANNON STREET, EC __ 
Warehouse—100, CANNON STREET, E. 
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Castle Street. | | Dock Street. We 
) ove ene eve EWPORT, ON. eee th 
8 Street. Canpirr Pierhead Docks, ee 
Y gate. Neville Street. 
Bnapronp YORKSHIES … … 86, 3 NEWOASTLE-ON- 
eee eee 64a, Street. ORTH SHIELDS Road. 
PoaTsmMoUTH oo 49, Street. Cobden tion Street. 
Bazrasr 88 h Street. MANCHESTER n Street. 
| eee eee ere see cee eee 
Duaux ove ese seo 16, St. Andrew Street. Lumps ... Trinity Street. no 
| | 
by , L, “9 by the Proprietors, H. ALABASTER, GATEHOUSE & Co,, at 22, Paternoster A | Bt 
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BULLER, JOBSON & Co, Ltp, 


BISEUENCEEM, HANLEY, DUDLEY, LONDON and GLASGOW, 


Have pleasure in announcing to all connected with 


TELEGRAPHIC, TELEPHONIC, ELECTRIC LIGHTING, 


AND KINDRED TRADES, | 
That owing to is large increase in their business since their pnasgemeslon five years 880, 
_: they have now acquired an extensive site at - 


CHESTON ROAD, BIRMINGHAM, | 
WHERE THEY ARE ERECTING NEW WORKS’ 


And rn down the most improved plant for the production of their manufactures. 
Finding it advantageous to reconstruct: the company with ‘extended power 

| they have increased the capital, but | 

4 THERE WILL BE NO CHANGE IN THE - PROPRIETARY. 

fe “THE NEW NAME OF THE: COMPANY WILL BE 7 


BvLLERS, LIMITED. 


| ~ 


| COMPAN LIMITED. 


alae: 106, CANNON STREET, LONDON, EC. | 


MAN UFAOTU RERS OF 


DYNAMO MACHINES, | 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT 


OF EVERY DESCRIPTION. : 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES, 


OM APPLICATION. 


‘Works: SILVERTOWN, LONDON, 


THE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
| Mlanufacturers 


CABLES 


OF ALL DESCRIPTION Ss 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELI, AN D THLEPHONH WORK, KO. m 
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STEADINESS. ECONOMY. 


LACOMBE & co —WORES. LEVALLOTS PERRET, NEAR PARIS. 


British Representative HOLLAND DELL, 7, LIITLE 


Address: LACOMBE, LO 


QUEEN ST. WESTMINSTER, 


CHEBAPNESS, 


ON.” 


TELEGRAPH, 
TELEPHORE, 


| 


DYNAMO WIRES 


‘THE TELEGRAPH MFG. CO. Lo, 


HELSBY, NEAR WARRINGTON ; AND 11, QUEEN VICTORIA sr, LONDON, E.C. 


Rom Pat 
Laminated, 


| STAY ROLS, 


SAJDLES, 
BRACKETS, 
BOLTS. 


BATTERIES SUPPLIES. . 


AND ALL 


Lappei 
Braided. 


| 
SOMPOUND ENGINE 


SIMPLE.ECONOMICAL, 
DURABLE, 


SED FOR ALL PURPOSES. 
| ALL SIZES 10 TO 350 


WRITE FOR CIRCULAR 


JOHN MUSGRAVE & SONS 


GLOBE IRON WORKS 
BOLTON. ENGLAND. 


NO CHANCE FOR ERROR. ONE DIAGRAM PER MINUTE 


THE COFFIN AVERAGINI 
| INSTRUMENT 


GIVE THE MEAN EFFECTIVE PRESSURE 
OF AN INDICATOR DIAGRAM WITHOUT COMPUTATION 
ABSOLUTE ACCURACY. EASY TO MANIPULATE. 


MEASURED WITHOUT EFFORT. 


WRITE FOR CIRCULAR 


JOHN MUSGRAVE & SONS, Lo 


BE IRON WORK 


BOLTON. ENGLAND. 


VERTICAL COMPOUND HIGH-SPEED ENGINE, C. S. TYPE. 
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VERTICAL COMPOUND HIGH-SPEED ENGINE, C. S. TYPE. 
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THE PAISTE SWITCH, 
Record: 100, 000 in aaily use. 


The movement breaks and completes _ 
the circuit in an instantaneous manner, 
preventing arcing or charring of the con- 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with metal cover. Correspon- 
dence invited. 


Of i Hf 


| KO 
10, UNION MEWS, UNION STREET, MIDDLESEX ‘Qiu 2 
HOSPITAL, LONDON, W. 


SUNBEAM LAMP CO, 


LIMITHD, 


GA TESHEAD-ON-TyWE. 
INFRINGE 
NS No 


SILVER MEDAL, DRE SILVER MEDAL, 
Newcastle Exhibition, PARIS EXHIBITION, 
| 1887. 1889. | 
SOLE MAKERS OF PRICES AND PARTICULARS 
“SUNBEAM, GATESHEAD.” 
London Address: 000 Ti 0) 00 000 CP. | a 
121, FENCHURCH ST, E.C. ; | CYCLOPS, LONDON.” 
Low RESISTANCE. 
3 8133 


Over 1SO Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 


AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


_BROWETT, LINDLEY & CO. 
MANCHESTER. 


— : Patentees and Sole Makers of the ACME GOVERNOR. Hundreds are in 
| use for Electric Light Engines. Send for Lists. - 3785 


From 20 to 300 LH.P. made, 


ELECTRIC LIGHT ENGINES. 
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| ANDREWS & PREECE, Ltd. 


ILLUSTRATED PRICE LIST ,OF ELECTRICAL .APPARATUS,. POST FREE, THREE STAMPS. 
TF riee List of Chemical Apparatus with 660 Illustrations, post free eight stamps. 
TRADE TERMS ‘AND - SPECIAL QUOTATIONS. FOR EXPORT SENT ON APPLICATION. 


J.ORME & Co. (Late M. Jackson& Go), 65, Barbican, London, 
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COMPANY, - LIMITED. 
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EDISON «SWAN ELECTRIC 


100, VICTORIA STREET, LONDON, S.VV. 


‘PATENT LAMP HOLDERS, 


woriéh: if | forms of Holders are covered ay the Company’s Patents. 
made by the Company or their Licensees: (all of which are stamped—those | 

made by the Company “Ediswan,” and those made by the Company’s Licensees | 

_ “Edison & Swan”) are infringements of the Company’s Patents, and all 


Any Holders not 


persons making, selling, or using the same will be proceeded against accordingly. 


Licenses have been granted by the Company to the following firms :— 


APPLETON, BURBEY & WILLEANSON, 
BAYLEY BROTHERS. | 
GENERAL ELECTRIC : Ltd. 


| McGEOCH & CO. 
| POOLE & WHITE, Ltd. 
|| B. VERITY & SONS. 


_ WALSALL ELECTRICAL COMPANY. ~ 
LIVERPOOL ELECTRIC SUPPLY CO. Ltd. | WOODHOUSE & RAWSON UNITED, Ltd. 


co. 
APPARATUS FOR USE I TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, MACHETE 
: ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &c. 

IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS Ae. 
ELECTRIC BELLS AND BATTERIES. 


heise for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 
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CONTRACTOR TO THE LORDS OF THE ADMIRALTY, 
INDIAN GOVERNMENT, &c., 


ACTON HILL ELECTRICAL WORKS, LONDON, .W. 


~ 


DYNAMOS, MOTORS, ARC LAMPS. 
SEARCH LIGHT APPARATUS of every description. 
SWITCHES. | cae | 
CUT-OUTS—ORDINARY, MAGNETIC. 

_SCOTTS PATENT SWITCHBOARDS. 


LAMPHOLDERS. 
 Unequalled. 


NOTE._Anz of the above to be seen in stock at the Works, or in course of construction. The Acton Hill 
Works is the only Establishment in the Kingdom where Projectors of three sizes, fitted complete 
with lamp and mirror, can be obtained from stock. 


For Wiring, Laying of Mains, or Fitting 
up Complete Installations with indepen- 
dent plant, consisting of Engines, Boilers, 
Accumulators, &c. | 


Is drawn to the facility for supplying electrical plant 
at short notice, and of perfect workmanship. Owing 
to the possession of the most modern machinery and 
appliances and a trained staff urgent work can have the 
best attention. | 


ELECTRICAL CONTRACTORS AND CON- 
SULTING ENGINEERS are invited to send particulars 
of Specifications and Specialities required. Dynamos, 
Motors, and Electrical Apparatus built to Inventors’ 
own instructions. | se 


DONT FORGET to inspect exhibit at the 
Edinburgh Exhibition. Search Light Plant 


operating every evening. 
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SELIG, SONNENTHAL 


SOLE LICENSEES OF 


PATENT VICTORIA QUICK- SPEED DRILLING 


MADE IN | Five SIZES, ~ 


No. 8, Two Speeds, for }-in. holes. | No. 0, Six Speeds, for 4-in, holes No.4, Five Speeds, for 3-in. holes, . 
(With Self-Acting Feed). | 
ADVANTAGES.—Variation of speed without alteration of belt. 


Drill Feed can be applied in three different ways. 
drills being broken. Can: ame be used for slot drilling and milling, 4 4 


Prevents small 
for cutting toothed wheels milling cutters. 


“ VICTORIA” _HOLLOW- SPINDLE SCREW CUTTING LATHE, 
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For Power, | 
head WW 
Height le ngth For Treadle, ton instead For Treadle 
of Centres. t. as Illustrated. of Treadle. and Power. 
où £20 00 £23 00 
= 22 00 25100. 
25 10 O 28 10 O 


34 00. 38100 


ANN 
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IN STOCK © REZ 


ADY for IMMEDIATE "DELIVERY 


A large assortment of Lathes, Radial and Pillar Drilling Machines, Milling, Planing and other Machine To.Js. 


_85, >, Queen Victoria Street, & Lambeth Hill, LONDON. d 
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THE INTERNATIONAL ELECTRIC COMPANY, 


Sole Depot of MIX & GENEST, Limited, 
84. ALDERMANBURY. 


aE ‘Works: ARNOLD ROAD, BOW, E., and NEUENBURGER STRASSE, BERLIN, 8.W. 
| WRITE FOR SAMPLE OF OUR 


NEW PATENT DEW BELL 


LARGE DISCOUNT To THE TRADE. 


“SR WILLIAM THOMSON'S ELECTRIC INSTRUMENTS 


STANDARD ELECTRIC BALANCES, of guaranteed accuracy, to measure from 0°01 to 10 ‘000 Amperes. 
DIRECT -READING AMPERE GAUGES, suitable for installation work » 0'26 to 500 Amperes. 
eee ELECTROSTATIC VOLTMETERS, suitable for installation | 
fies work, or as Laboratory Standards, use no current 


bo Re and have no temperature error, to measure , 50 to 100 000 vois, 
” ENGINE-ROOM YOLTMETER, with large Scale Divisions 
MARINE or PORTABLE VOLTMETER, suitable for Ship installations. 
NEW. ELECTRIC SUPPLY METER, with range from 1 to 200. 
_ All these instruments are equally accwrate on Direct or Alternating Circuit. They are very portable and require no restandardising. 


ILLUSTRATED PAMPHLE/, with full description, may be Lad Post Free on application to the Maker :— 


JAMES WHITE, 16 to 20, ow St. GLASGOW. 


M. HOLROYD SMITH, 


Crossley Street, HALIFAX, and 18, Abingdon St., WESTMIN STER, 


‘ENGINEER DURING CONSTRUCTION OF 


THE BLACKPOOL ELECTRIC TRAMWAY, 


AND PATENTEE OF THE SYSTEM. 


Contracts undertaken for UNDERGROUND CHANNELS, 


equipping and working Rail- 


ANDREWS PREECE, 


ELECTRICAL ENGINEERS & CONTRACTORS, 


_ MANUFACTURERS OF THE 


ARC. LAMPS, SWITCHES, &c. 


4 . Estimates and prepared free of charge on application. 


BOROUGH MILLS, MANCHESTER ROAD, 


BRADFORD. 3526 
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TELEPHONES 


FOR EXPORT TO ALL PARTS OF THE WORLD. 


THE CONSOLIDATED TELEPHONE CONSTRUCTION AND 
MAINTENANCE CO, Lro, 


Of No. 109, FARRINGDON ROAD, LONDON, 
E.C., are the SOLE LICENSED MANUFAC- 
a TURERS of TELEPHONES for Export and a 
= for use in the United Kingdom, under 
_ LICENSE granted to the Com- 
= — pany by the UNITED TELE- 
PHONE CO. of London (now the 
NATIONAL TELEPHONE CO.) 
NO TELEPHONES can be manu- 
eee factured by any person or Company 
(other than the CONSOLIDATED 
TELEPHONE CO.) in the United |, 
1 Kingdom, and the said Company | 
à offer a substantial reward for suffi- | 
A cient evidence as will enable | 
À proceedings to be taken against ///) 
A infringers of these rights. 


Catalogues and Price Lists are to be had Free | 
on application. 


| The CONSOLIDATED TELEPHONE 

CO. is prepared to supply the cele- 
brated SIMPLEX ARC LAMP, which 
burns with great brilliancy and steadi- 
ness in parallel circuits. 


| | 7 Sizes from 5 Amperes dd. +: 
SINGLE LAMP COMPLETE, WITH GLOBE (large anû small six) tn 90 | 


ELECTRICAL ENGINEERS, 


‘Manufacturers of 


COMPLETE CENTRAL STATIONS. 


London Reprstatative: A. A. CAMPBELL SWINTON, 66, Victoria Street, Westminster 


ELECTRICAL PLANT, 


Telegrams: ‘DUNAMIS,” LONDON. Telephone No. 3156. 
8614 
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Contractors to H.M. Government. INSTRUMEN TS 
. MANUFACTURERS OF for all purposes. 
| WHEATSTONE BRDIGES & STANDARD RESISTANCE COILS 


G ALV AN OMETE RS. —Thomson, and every description used kept in stock, 


made up to 350,000 ohms resistance. Speaking 
Instruments and Lamp Stands and Scale, | 


CONDENSERS & KEYS for all requirements. 
STANDARDS OF SELF - INDUCTION. —Sole Makers of Profs. 


Ayrton & Perry’s VARIABLE STANDARDS, reading directly i in Secohms 
and Patent Secohmeters. 


ST AND ARD CE LLS, a brie including Dr. Muirhead’s Patented Portable 


for Direct or ilot Currents, also for Ship, Tram, or Train use. 
AMME TERS With back or front connections. Large stock kept. . 


—Can be kept continuously in circuit without overheating, with 
VOLTME TERS. back or front connections. Large stock kept. 


TE STING SETS for measuring line and insulation resistance. Best construction 


and very portable. 
ILLUSTRATED PRICED CATALOGUES FORWARDED ON APPLICATION. 


Present Address—132, HORSEFERRY ROAD, WE STMINSTER; 


Shortly Removing to 16, RED LION STREET, CLERKEN WELL 
(Two Minutes’ walk from Farringdon Street ‘Btation.) et 


TELEPHONE 8120. ; “ SECOHM, LONDON.” 


NALDER BROS. CO. 


GAS ENGINE. Type of 24 HP. Nominal. 


Y 4 7: 2 . WS 
SIZES :—20 H.P. to 100 H.P. TUBE FIRING 
: «le = N pulses ery revolution. 
‘ Lh: = \ \ 


Manchester.—5, Todd Street. 
Glasgow.—134, Buchanan Street. 
ao Middle Abbey Street. 


° Newcastle-on-Tyne—4, Cloth Market. 
Belfast.—13, Queen’s Square. 
Liverpool.—38, North John Street. 


THE SIMPLEST GAS ENGINE MADE. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office.-80, QUEEN VICTORIA ST., E.C. 


| ANDREW & Coy. Ltd., REDDISH, STOCKPORT. 


_October 31, THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
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THE 


“ ELECTRICITY,” LONDON. 
INDUCTION.” MANCHESTER. Bhi TR No. 1887. 
“APPARATUS,” GLASGOW. 


G. BINSWANGER, 


Managing Director. 


45, Chapel Street, . 
SALFORD, : 


Head Office: — 


Branch Office:—7, Bothwell St., 


ENORMOUS REDUCTION 


Dr. ARON’ S Electricity METERS 
TO CENTRAL STATIONS. 
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FOR PRICES AND FURTHER ;PARTICULARS SEE OUR 


CATALOGUE, 


TELEPHONE. 


71, Queen Victoria st, 


GLASGOW. 
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SLOW SPEED FICIENCY BEST WORKMANSHIP 


“CASTLE DYNAMOS 


| & 74, Coleman Street LONDON, Em 


WOODHOUSE RAWSON UNITED, 


TELMPHONE: 1588, TELEGRAMS: LONDOR. 


WHEATLEY KIRK, PRICE & GOULTY, 


1850), 
ELECTRICAL AUCTIONEERS, VALUERS — 
AND ARBITRATORS, 
52, VICTORIA STREET, LONDON, 
And Albert Square, MANCHESTER. 


19 ELECTRICIANS AND 


ELECTRICAL AND TELEGRAPH INSTRUMENT 


_ MAKING BUSINESS FOR DISPOSAL. 
ESTABLISHED 30 YEARS. 


‘Doing a steady and prosperous trade. For disposal on favourable 
_terms. Exceptionally good profits, and capable of considerable 
extension. 
INGOING £2,500 to £3,000. 


‘Apply to 885, Wuzatiey Kirk, Price & Gouzry, 52, Queen 


Victoria Street, London, E.C. 4046 


Genders. 


TO ELECTRIC LIGHTING COMPANIES AND OTHERS. 


‘HE STREETS COMMITTEE of the COMMISSIONERS of 


SEWERS of the CITY of LONDON, will meet in the 


‘GUILDHALL of the said City on Fripay, the 28th of Novemser, 


1890, at Two o’clock precisely, to receive Tenders for lighting the 
Western District of the City by. Electricity. 

' The conditions (similar to those arranged for the East and 
Central Districts) may be seen at this office, but should any devia- 


tions from such conditions, favourable to the Commissioners be 


desired by the Companies tendering, such deviations must be 
specifically set forth in the Tender. 

The Tenders must be sealed, endorsed ‘ Tender for Electric 
Lighting, Western District,” and be delivered at this Office, 


‘ addressed-to the undersigned, before Two o’clock on the said 28th 


of NOVEMBER. 


The Commissioners reserve to themselves full liberty in regard 
to the — or otherwise of any Tender. 


HENRY BLAKE, Principal‘Clerk. 


Sewers’ Office, Guildhall, October, 1890. 4034 


BOROUGH OF NELSON. 


TO ELECTRIC LIGHTING ENGINEERS AND CONTRACTORS. 


b hae GAS COMMITTEE of.the Corporation of Nelson are 
prepared to receive Tenders for the supply and erection of 
an installation capable of supplying electricity for 300 lights. 


The Drawings and Specifications may be seen, and all further | 


information obtained from Mr. Wm. Foster, Engineer’s Office, 
Gas Works, Nelson. 

Copies of quantities and form of Tender may be obtained from 
the said Engineer on deposit of Two Guineas, which will be 
returned on reveipt of a bond fide Tender. 


Tender endorsed “Tender for Electric Lighting,” to be sent in 


2 Le the undersigned, on or before the 13th day of November, 


The lowest or any Tender will not necessarily be accepted. 
By Order, 
R. M. PRESCOTT, Town Clerk. 
Town Hall, Nelson, 


October 28th, 1890. 4037 


VULCANITE. 


London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET E.O. 


EBONITE. 


CHEAP PREPAID ADYERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Eachange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 
*at This Scale does not apply to Trade — which 


can be had on a 
Wee TED, an Experienced Practical Man, to manage and look 
after the working of the electric lighting insta eo 24 


electric bells, hot-water circulating apparatus, pen, oo 
the mansion house of a large estate in Yorkshire ; mus ue 
of making repairs. Applicants to state experience and wages 
required, and to enclose copies of testimonials to Mr. Jamzs 
Leptneuam, Architect. District Bank Chamtere, Bradford. 


for temporary work, first-class draughtsman, 
accustomed to electric work and to preparing estimates.— 
Apply, by letter only, to “ F.,” 34, Great George St., S.W. sos 


A FIRM of Electrical Engineers about to eatablish works for 

the manufacture of small dynamos, requires a Designer for 
such ; must be a practical man, and be able to invest money in 
the undertaking. —Apply for full particulars to “ Dynamo,” care 
of Messrs. Kelly & Co.’s Advertising Offices, King Street, West- 
minster, S.W. 4024 _ 


| ENGINEER (22) desires re-engagement, 
home or abroad. Experience in works and drawing office. 

14 year’s charge of central station (storage) and installation work. 

Testimonials.—Address, “ A. B.,”’ Ececrricaz Review office..- 


HARBURG INDIA-RUBBER COMB COMPANY. | 


À Marion en IAN (age 23) desires re-engagement 7 years’ 

experience in electric lighting, installation work, &c. Fair 
draughtsman : first-class references.—Apply, “X.,” 4 087, office 
of ELECTRICAL REVIEW. 4037 


ECHANICAL ELECTRICAT, ENGINEER (Age 28), 
desires re-engagement. Six years as practical mechanic, 

and seven years superintending electrical work. Well up in 
testing. 
TRICAL Review Office. 


DVERTISER SEEKS SITUATION on Telephone or Light- 

ing Station as improver, or ot..erwise. College training. 

Good references.—Address, ‘“‘Mxrcoum,” EuecrricaL REVIEW 
Office. 4042 


Fun desires engagement. Fully understands all 
branches of the trade, served 4 years’ apprenticeship, 23 
years in present appointment. Wishes to increase his experience 

4,044, Office EtectricaL REVIEW. 4044 


Gn TLEMAN, a just completed the laying down of 

central stations in 8S. America, on the latest English high- 
tension system, and before manager of the alternating station at 
Eastbourne, desires re-engagement. Hargis, 46, Bedford Row, 
London, W.C. 4062 _ 


ES Wants job; five years’ reference.—Rerap, 161, 
Drummond Street, Euston Squ+:re, N.W. 4050 


woe G ELECTRICIAN desires re-engagement to take 
charge of an installation; engines, dynamos, arc, or incan- 
descent lighting; references, &e. ; four years at Cannon Street 
1lotel.— Address, E. F. Turner, 70, Cold Harbour Lane, Camber- 
well, SE. 4038 


[Continued on next Page.) 


Good references.—Address, “A. I. E. E.,” 4041, Exzc- 
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ENTLEMAN, age 26, seeks en ment in some Electrical 

firm as Practical Engineer. had large experience in 

steam-engines and electric ight work. Would not mind being 
sent abroad. Address, “4016,” ELzctricaL REVIEW. 4016 


- YOUNG MAN desires a situation in Electrical works, as 
improver, having had over one year’s experience. iat, 
A. B., office of this paper. 4021 


YNAMO FOR SALE —100-light Brush-Victoria shunt wound. 

Can be seen running in London. Recently h gant new arma- 

ture. Also quantity of shafting, plummer blocks, pull ys, &c.— 
Harey SourTe, 10 & 12, Garrick Street, Covent Garden, W.C. 410 


EFORE ORDERING Electrical Plant and Accessories, 
Write for Pamphlets to the ELEcTRICAL ENGINEERING 
Limrrep: “ Distribution,” ‘“ Machine 
lectricity,” “The Telpher System of ‘Cheap Trans- 

Victoria St., Westminster. 


O BE DISPOSED OF, A SITE, with Water-Power varying 
from 40 to 80 horse-power, according to season ; eminently 
suited to generating electricity, owing to flow ; 
town of 12,000 inhabitants, with gas at 4s. 6d. per thousand.— 
Apply to J.,”- of ELxctricaL REVIEW. 4039 


AMMEYVER’’ DYNAMO. 
See Advertisement every Alternate Week. 


BOLLING & LOWE, 2, Laurence Pountney Hill, LONDON. 


Mr. J. G. LORRAIN, MIEE. MIME, &c., 


PATENT AGENT AND CONSULTING ENGINEBR, 


Norfolk House, Norfolk St., London, W.C. 


“PATENTEE’S HANDBOOK” Post Free on Application. 4014 


| ELECTRICITY 


MONTALVO & HEREAN, 


BOGOTA 
(REPUBLIC OF COLOMBIA, SOUTH AMERICA). 
Merchants (in every description of Electrical Apparatus and 
all kinds of goods relating to Electricity), ask Prospectuses 
... and Price Lists and accept Consignments. — 


THE ELECTRIC & GENERAL INVESTMENT CO, 


LIMITED, 
Offices ——1 & 2, Great Wincuester Street, Lonpon, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


- The Company has been formed FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 


OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 


mission of Power, and other industrial uses of electricity. 


Communications may be addressed to— 


J. CECIL BULL, 
Secretary. 


| Mr, EDWARD BRANSCOMBE, 
close to | | 


THE ELECTRO-HARMONIC SOCIETY, 


SMOKING CONCERT, 


FRIDAY, NOVEMBER 7th, 1890, 
AT THE 


ST. JAMESS HALL RESTAURANT, 


(BANQUET ROOM), REGENT STREET, wW., 
At Bight o’cloch. 


Artistes : $ 


Mr. MUSGROVE TUFK 
Mr. BEN GROVE. | 


Harp ” Mr, G. T, MILES, 
Recitations - ~ - ‘Mr. FRY, 
Pianoforte - - - - -Mr, ALFRED IZARD, 


Musical Directors: 
Mr. T. E. GATEHOUSE and Mr. ARTHUR THOMPSON, 
A Broadwood Piano will be used. 


PROGRAMME.-PART I. 


“Wine! The Magician.” © Balfe. : 
(Rose of Castille.) 
Mr. Branscombe, Mr. Tufnail and Mr. Grove. 
SONG ee “Return with the May.” . Van Lennep, 
Mr. Musgrove Tufnail. 
“ ” 
Mr. Edward Branscombe. 
HARP SOLO . “Le reveil des Sylphes.” we oe Alvars, 
Mr, G. T. Miles. | 
NG .. “The Wanderer.” Schubert, 
Mr, Ben Crowe. 
PIANOFORTE SOLO .. 
| ur. Alfred Izard. 
RECITATION .. “Henry V. (Courtship Scene).” . Shakespeare, 
PART 

DUET ., oo “Friendship.” “a Marzials, 
; Mr. Branscombe and Mr. Tufnail. 
SONG .. “Good Night Beloved.” .. Balfe, 

Mr. Edward Branscombe, “Eby 
| gone .. “The Monarch of the Storm.” Mullen, 
Mr. Musgrove Tufnail. 

HARP SOLO .. “The Bells of Aberdovey.” <a ee Thomas. 
Mr. G. T. Miles. * 

SONG .. “ Love’s Omnipresence.” T. E. Gladstone. 
Mr. Ben Grove. 

RECITATION .. “The Village Choir.” Anon. 

Mr. C. Fry. 
TRIO .. “The Wreath.” Massinghi, 


Mr, Branscombe, Mr. — and Mr. Grove, 


R. MCGOUNE, BUCHANAN &Co. 
WHOLESALE MICA MERCHANTS, 
9, Mincing Lane, London, E.C. 


For Electrical and all other purposes. 


Samples and Quotations on receipt of Patterns and 
Specifications. 
Special Department for Chemicals used my 
Electricians. 


Telephone No. 11,147. Telegrams, “ Boulanger.” 


ESTABLISHED 1872. 


THE TELEGRAPHIC 


ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE, 22, 


PATERNOSTER ROW, 


LONDON. 


THLEGRAPHIC ADDRESS: 


“AGHEBEAY, LONDON.’ 


All Letters should be addressed to the Proprietors, H, Alabaster, Gatehouse & Co. 


NOTICE TO ADVERTISERS. 


The following are the latest times up to which Advertisements can be received for publication 
in current week’s issue:—New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Announcements for middle pages Thursdav 2.p.m. 


ADVERTISEMENT RATES ON APPLICATION A 


Cheques and Post Office Orders (on Chat London) be mite Mr. H. 22, , Paternoster E.C. 


CODE A BC. 
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Are more carefully and accurately calibrated than any others 1 in the Re 


 EVERSHED'S PATENT | 
EF + F R ‘Thorough Mechanical Construction. Simple 
T M ET FE Re "NV. Can be left continuously in Cireuit. Do 
® not overheat or burn up the Coils. 
À For QUICKLY measuring at full working volts the 
H ] | INSULATION RESISTANCE of House Wiring, 
O | M M F E RR S € Cables, Dynamos, &c., with PORTABLE 100-Volt 


ALTERNATING CURRENT INSTRUMENTS 


, The ONLY INSTRUMENT FOR THE PURPOSE 
M F | a RR which can be fixed to a switchboard, reading | 
| =  correctly for any frequency. 


Our new sane is the most perfect 


: VOLTMETERS. 


VOOLDEN & Co..¢ 


Contractors to English & Foreign Governments, 
Splendid Mechanical 


Railways, Central &c. 

YNAMOS, "2 
Armatures insulated entirely with MICA 

Armatures and Field Coils | 


POSITIVE DRIVING Long Bearings. Clean and Economical Lubri 
| of Conductors, 2j DRE CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
7 ae working with same MARGINAL FACTORS HAVE BEEN BUILT IN ALL SIZES, 
AMPLE CLEARANCE and atsame LOW TEMPERATURE. Some welghing over SEVEN TONS without Engine. 
for Armatures. of this have worked $50 


lin} 


OT O RS for some years without a a in repairs. 


STRONGLY BUIL Te 
Will drive machinery direct with Spur Gearing, without breaking down the armatures, 


STEAM DYNAMOS 


FOR ANY OUTPUT. 


DYNAMOS and MOTORS 


Built to Specification 


STEAM DYNAMO for ELECTROTYPING- 
supplied to Ordnance Survey Dept. 


WoonFiELD Works, HARROW ROAD, 
LON DOW, W. 


ch M tor with Goolden Watertight Armature ; 
10 HP. Will work with Armature in Wa 


‘VENTILATED INSIDE. « 
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The Electrical Engineer’s Pocketbook 


one 


Cloth, 4s. 6d., Post Free. 65 Illustrations. By JAMES SWINBURNE. | ; 
Practical Electrical Measurement. | 


‘“ Altogether the book is an excellent one, the few points that have been objected to in this notice being almost the only ones that : 
out of a large mass of matter have struck us as perhaps open to criticism.” —Electrician, February 15th, 1889. ‘ 


The author comes to his task, however, so well equipped by practical experience, that there appears to be a basis for his very 
nounced confidence. His selection and treatment of the subject € matt ! is decidedly ori , and a large amount of stereotyped ma 
which is usually deemed ne to works on electrical subjects, is conspicuous y its absence À —The Electrical Engineer, Na 
York), February, 1889. 


‘ Taken as a whole, the book is a most rentable and instructive one, and, with the illustrations, is a valuable addition to the : 
literature of a subject which is interesting to all engaged in practical electrical work.”—Electrical World, New York, January 12th, 1889, 


“ It does not need commending; we have only to give the author’s name and that of the publishers.” —Electrical Plant, January, 1889, 


“ There are many points in this volume which will be of great value to the ne electrical engineer who has to work with such 
of the measuring instruments usually supplied.”—Mechanical World, December 15th, 1 


‘ This is a book by a practical man for practical men, and one of a kind which is certainly needed, inasmuch as it furnishes the 
oe electrician with simple rules and methods for the measurement of the various physical quantities with which he is con- 
- Much that is practically useful will be found in the book. . Looking at the book as a 

whole, there is no doubt that it will be welcomed by many engaged in practical electrical work. *__ Industries, March Ist, 1889. 


-“ The apparatus necessarily differ more than the methods, and we are glad to find that Mr. Swinburne, having essayed to describe — 
‘practical electrical measurement,’ has set a higher value on the fulfilment of his promise, and of the reader’s expectation, than upon 
his ability to make a mathematical display. He has evidently found that as the algebraical evolutions are within the capacity of most 
youths as they leave school, the practical world is not in the least interested in Mr. Swinburne’s capacity in this respect, while it does - 
want to know something about practical electrical measurement. He therefore departs from the more usual course of the pedant, and 
sticks to his subject.”—Engineer, March 29th, 1889. | 


‘ As it stands the book consists mainly of remarks on almost every form of instrument now in electrical lighting.” —Nature, 
March 28th, 1889. 


Leather, 5s., Post Free. By H. R. KEMPE, M.nst.E.E. A.M.Inst.C.E. 


OF MODERN RULES, FORMULA, TABLES AND DATA. 


_ Cloth, 5s., Post Free, Crown 8vo. By JOHN W. URQUHART, ‘Electrician, 


Electric Light Fitting: 


A HANDBOOK | FOR WORKING ELECTRICAL ENGINEERS, EMBODYING PRAUTIOAL NOTES 
ON INSTALLATION MANAGEMENT. 


‘loth, fs 6d., Post ree 41 Illustrations and 5 Tables. By F. B. BADT. 
Incandescent Wiring Handbook. 


Multiple Are System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fixtures and | 
Klevaters ; Wire — General Electrical Data ; Calculating Sizes of Wires; and two Appendices. | 


Cloth, 4s. 6d., Post 40 By F. B. BADT. 


Tenders’ Handbook. 


Elementary Data; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lamps; Instruments ; Circuits or Leads; 
Accumulators ; Safety Regulations ; Table of Electric Light Conductors ; Lamp — Schedule ; Construction: Tools. 


Cloth, 48. 6d., Post Free. 97 Illustrations. By F. B. BADT. 


Bell Hangers’ Handbook. 


Voltaic Electricity ; Description of Batteries; Elementary Data; Connecting Batteries; Battery Data; Electro-Magnets; Induction Coils; — 
Electric Bells; Annunciators; Electric Alarms; Gas Lighting Apparatus; Electric Heat Regulation ; 
Running Electric Wires; Testing Instruments. | 


Paper Covers, 1s. Post Free. By EDWARD TREVERT. 


WITH GLOSSARY OF ELECTRICAL TERMS Éd TABLES OF IROSRESSORNT WIRING. 


Cloth, 8vo, 3s. 6d. Post Free. Illustrated. By Prof. ANDREW JAMIESON. 
Magnetism and Electricity 


(ELEMENTARY MANUAL OF). 
Specially arranged for the use of first-year Science and Art and other Electrical Students. 


Published by H. ALABASTER, GATEHOUSE & CO, 
22, PATERNOSTER ROW, LONDON. 
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À s Handbook of Electricity. 
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TENTH YEAR OF PUBLICATION. 


Wm. . DAWSON & SONS have pleasure in havi your attention to the TENTH ANNUAL PUBLICATION OF | 


A. BERLY’S 


For 1 Sot. 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT BRITAIN, | 
And the OLDEST ELECTRICAL DIRECTORY in the WORLD. a 


lnviteabls to Manufacturing Electricians, Electrical Engineers and Contractors, Makers of High RE and 4 
other Engines, Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, | 
Wire and Cable Manufacturers, Wholesale and Retail Dealers in Electrical Goods, and to Manu ss of any : 
article required and used by the Electrical Trades. No office is complete without a copy. | 


ARRANGED IN SECTIONS, AS FOLLO Ws, VIZ.:- 
BRITISH. —All information relating to Great Britain and Ireland. 


AMERICAN.—A information exclusive of the British 3 
CONTINENTAL.—AU information relating to the Continent. : a | RCE 
| INDIAN, COLONIAL AND GENERAL.—All information relating to British Pessestons, ineluding 


other Countries not having a Special Section. ar 


| SPECIAL NOTICE! | | 
Our old supporters in particular and Advertisers and Subscribers in general, are desired to note, that 


this year we have resumed THE SAME METHOD OF CANVASSING BY SPECIAL es Be tv 
which we initiated in 1882, and used continuously until 1886. — ; 


. 


Eight page Circular on application. All Orders for Advertisements, Books and Insertions to be forwarded mi | | 
WM. DAWSON & SONS, 148-149, UPPER THAMES STREET, von DON, E. C. : 


. (We have no other Ofice.) 


er. LOCKWOOD & SON’S NEW BOOKS. ESTABLISHED 1880. 
| THE 
HE ELECTRICAL ENGINEER'S” POCKET-BOOK OF Ke 1 - E 1 eT 
industries.”"—Alectrical Review. It 1s the best book of its kind. a, the An Illustrated — of Machinery and 
Fourth Edition, much Enlarged. Just Puolished, Crown 8vo,, 72. 64., Cloth. istration ways. 
LECTRIC LIGHT: ITS PRODUCTION AND USE. MONTHLY, ONE SHILLING. 
By JOHN W. URQUHART, author of “ Electro-Plating,” &c. Fourth 
ots A Valuable Work for Heference,iiutrated with large 
clear and concise manner.”—Alectrical Review LITHOGR APHED WORKING DRAWINGS 
st Published, Crowa 8vo., 5s., Cloth. Of Locomotives and other Roll Stock ; Bridges and all 
LECTRIC LIGHT FITTING. A Handbook for Working kinds of Kailway Appliances. 


Electrical Engineers. By JOHN W. SÉUNART, “A really capital book, ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s3. 
to the notice of working electricians and clectrical (Payable in Advance, including Postage.) Specimen Copy Post Free, 


London: CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, E.C, 4025 OFFICES :—8, C ATHERINE ST., STRAND, LONDON, w.C. 


QUICK SPEED 


MILLING MACHINES, 


LATHES, &c. 
DRILLING MACHINES MICROMETERS 
FINE TOOLS IN GREAT 
À VERNIERS,  VARIETY. À 
HEAVY POWER 16 Different ee, 
| DRILLS. SEND Is. FOR ILLUSTRATED CATALOGUE. 


21, CROSS STREET, FINSBURY, LONDON. 
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‘APPARATUS 
ELIMINATING ALL 
LOCO, MULTITUBULAR, = 


LANCASHIRE and other types, ON BOILER PLATES, 


ENGINEERS % BOILER MAKERS, . Constructed for High-Pressure Steaming. 


EVERY NECESSARY FOR ELECTRIC LIGHTING. 


 DYNAMOS OF THE BEST CONSTRUCTION. 


| MEASURING INSTRUMENTS AT LOWEST PRICES. set À 
iF. ZOPKE, Wilhelm- ven 98, BERLIN, W. + 


THE ACME ELECTRIC WORKS 


Telephone No. 7629. | (FRANCIS TEAGUE, Manager), [Telegrams.: “ Sounder, London.” 


Head Office & Showrooms: 47, PRINCES STREET, HANOVER SQUARE. Factory: FERDINAND STREET, CHALK FARM, N. A 


ELECTRIC BND. TELEGRAPHIC ENGINEERS AND CONTRACTORS TO H.M. WAR OFFICE, | 
ADMIRALTY, G.P.O. LONDON COUNTY ‘COUNCIL, : 


LAMPS 


CHARLESWORTH, HALL &Co, 


‘Glectrical Grgineers, | 


"RICH MOND HILL IRON WORKS, “ CHARLESWORTH, ENGINEERS,” 
SILVER MEDAL, BARCELONA, 1888. ‘OLDHAM. 


MAKERS OF 


HIGH-SPEED ENGINES, 


DYNAMOS & MOTORS, 


SEARCH-LIGHT PROJECTORS, &e. 
SHIP LIGHTING A 


LONDON AGENTS, 


EWEN & Co. 
WALBROOK, BO. | - 


" 


| of all kinds, 
mm Estimates on Application. 


i 


| 


ond 


= 


The following sizes of Compound-Wound Dynamos are 
| kept in stock or in progress. 


= Lamps. | Amps. Volts. Speed. PRICE. 

| 90 45 . 100 652 £76 
180 90 | 100 | 1020 £99 
| 220 | 120 100 880 &121 
_ : | 400 200 100 825 £170 


— PROJECTORS IN STOCK. 


3522 


_WALBROOK HOUSE. LONDON. EC. ILLUSTRATED PRICE LIST UPON APPLICATION. su 


Works: St, GEORGE STREET, LONDON, London Office of CHARLESWORTH, | 


MANUFACTURERS OF COCKBURN PATENT LOCK AND QUICK BREAK SWITCHES. on | 


Main Swritchboards, Patent Cut Outs and Fuses, Electrical 
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BUILDINGS, 91, QUEEN VICTORIA ST. 


WORKS, HATTON GARDEN. 
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UPWARDS OF 


5,500 


IN DAILY USE. 


Estimates Free for Supplying and Fixing 
Telephones and Lines any distance. 


ELECTRIC 


| _ Liberal Terms to the Trade. 
ALL RIGHTS GUARANTEED. | UNIVERSAL | 
- Suitable for all purp 


— = 
ME ] OR AETUN WIRE —,. From 25s. to 80s., ( 


11, Queen Victoria St, 


PER INSTRUMENT. LONDON ÿ E.C. : 


-HARTMANN & BRAUN'S 


FOR CONTINUOUS AND ALTERNATING CURRENTS. 


Wal For PRIVATE INSTALLATIONS, . 
For CENTRAL LIGHT and POWER. STATIONS, Ns SPA | 
For SHIP INSTALLATIONS, TYRES. 


Hartmann & Braun's New 


0. BEREND & CO., 61, FORE ST, LONDON, ES. 


TO THE TRADE ONLY. 


CHEIMIC AIS. 


KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & ANUFACTURERS, 


Supplied and Shipped at shortest notice 


G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, LONDON, EC 


CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH G08. Ye 


85, QUEEN STREET, CHEAPSIDE, LONDON, E.C., 


Bole Manufacturers or 


CABLES, 


| UNDER THE COMPANY’S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGÉT, 


TRANSMISSION OF POWER, 
And Installations of every kind. 


SPECIAL ANTI- -INDUCTION TELEPHONE CABLES. 


STEAM SHIPS, DOCKS, _ 
|. CHEMICAL WORKS, 

. FACTORIES, MINES, 

.DAMP PLACES, &o. 


UNAFFECTED BY HEAT, 
MECHANICAL STRENGTH, 
HIGH INSULATION 
LOW CAPACITY. 


GOLD MEDAL, HX HIBITION. 


REFERENCES AND. PARTICULARS: ON APPLICATION. 
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| PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC 


*. . 

Li N J 


: CROMPTON & COMPANY. LIMITED, have erected, or are now | 


TH KE. MOST “EFFICIENT” | hae 
DYNAMO 


| Dynamo cannot be excelled for perfect working an 


| BOLLING & LOWE, 2, Laurence Poinntaey Hill , LONDON. 


TELEFPHONIC ArrARATUS 
ARC LAMPS AND DYNAMOS. 


CHICAGO, NEW YORK AND ANTWERP. 


: 

= 


TIONS. 


Ceniral and manufacturing machinery for same, 
to supply 


321, 000 LAMPS. 


This ‘represents two-thirds of the total horse-power being put down | 
in this Country for Continuous Electric Supply, or in other words, E 


100,000 LAMPS 
| 
| 
| 
| 
| 
| 


MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED. | 


Full on the latest of Electrical Tenders for Central Stations. 
| any magnilude, can be obtained by applying to— DE 


MANSION HOUSE BUILDINGS, LONDON, E.C. 


Works :-CHELMSFORD & LONDON. 


4 
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AND CHEAPEST 


IN THE MARKET. 
Continuous Current Patent ‘ 


actual shouid be seen to. be ap appreciated. » i | | i a me À | 
ih 
coupling direct to motor. = . 


— p 
e also. ufacture a special machine for. ft | 
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